FEB 1 9 2003 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



IN RE: U.S.PATENT NO. 5,545,644 
ISSUED: AUGUST 13, 1996 

TO: JOHN E. MACOR AND MARTIN J. WYTHES 
FOR: INDOLE DERIVATIVES 
FROM: SERIAL NO. 08/466,644 
OF: JUNE 6, 1995 



Commissioner for Patents 
Box Patent Extension 
Washington, DC 20231 

Sir: 

TRANSMITTAL OF REQUEST FOR EXTENSION OF 
PATENT TERM UNDER 35 U.S.C. S156 

Transmitted herewith are the application papers of PFIZER INC, dated February 17, 2003, 
for extension of the term of U.S. Patent No. 5,545,644 under 35 U.S.C. §156, based on the 
regulatory review period for RELPAX® (eletriptan) Tablets, together with two duplicate copies as 
required under 37 C.F.R. §1. 740(b) and two additional duplicate copies of the application pursuant 
to M.P.E.P. §2753, for a total of four copies and one original. 

As set forth under 37 C.F.R. §1.20(j), please charge the sum of $1,120.00 to Deposit 
Account No. 16-1445 for the filing of this application for extension of patent term. Also, please 
charge any underpayment, or any additional fees that may be required, or credit any overpayment, 
to Deposit Account No. 16-1445. Two copies of this paper are enclosed. 

RECEIVED 

FEB 2 4 2003 



jlly submitted, 
/NC 



Date: February 17, 2003 



PFIZER INC. 

Legal Division 

150 East 42nd Street 

New York, NY 10017-5755 

Tel.: (212) 733-3381 

Fax: (212) 573-1939 




OF PETITIONS 



A/David Jorar 
Attorney fon 
Reg. No. 3/' 
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Patent 

Attorney Docket No.785 1 G 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



IN RE U.S. Patent No. 5,545,644 



TO: JOHN E. MACOR et al. 
FROM SERIAL NO.: 08/466,644 
FILING DATE: June 5, 1995 
FOR: INDOLE DERIVATIVES 



Commissioner for Patents 
Box PATENT EXTENSION 
Washington, D.C. 20231 



ASSOCIATE POWER'OF ATTORNEY PURSUANT TO 37 C.F.R. 31.34 



as an associate attorney to prosecute and to transact all business in the U.S. Patent and 
Trademark Office in connection with the above-identified patent. 



ISSUED: August 13, 1996 



Please recognize: 



A. David Joran 



Pfizer Inc. 

150 East 42nd Street 

New York, New York 10017-5755 

Reg. No.: 37,858 

Tel. No.: (212) 733-3381 



RECEIVED 

F H 2 4 2003 
OWCEOFPETIT/OWS 



Respectfully submitted, 



Date: February 14. 2003 




Paul H. Ginsbyrg 
Attorney for Applicant(s) 
Reg. No. 28,718 



Pfizer Inc. 

150 East 42nd Street 
New York, NY 10017-5755 
(212) 573-2323 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



IN RE: U.S.PATENT NO. 5,545,644 
ISSUED: AUGUST 13, 1996 

TO: JOHN E. MACOR AND MARTIN J. WYTHES 
FOR: INDOLE DERIVATIVES 
FROM: SERIAL NO. 08/466,644 
OF: JUNE 6, 1995 



Commissioner for Patents 
Box Patent Extension 
Washington, DC 20231 

RECEIVED 

Sir: FEB 2 4 2003 

APPLICATION FOR EXTENSION OF THE TERM OF 
UNITED STATES PATENT NO. 5,545,644 UNDER 35 U.S.C. §156 OFFICE OF PETITIONS 
FOR RELPAX® (ELETRIPTAN) TABLETS 

Your applicant, PFIZER INC, a corporation organized and existing under the laws 
of the State of Delaware, and having a place of business at 235 East 42nd Street, New 
York, NY 10017, United States of America, represents that it is the owner of the entire 
right, title and interest in and to Letters Patent of the United States No. 5,545,644 granted 
to JOHN E. MACOR and MARTIN J. WYTHES on the 13th day of August, 1996, for 
INDOLE DERIVATIVES, by virtue of assignments, recorded in the United States Patent 
and Trademark Office (hereinafter referred to as "the Patent Office") on the 16th day of 
October, 1995, at Reel 7704, Frames 0040-0043. 

Pursuant to the provisions of 37 C.F.R. §1.730, your applicant hereby applies for 
an extension of the term of Patent No. 5,545,644 under 35 U.S.C. §156 of 1,230 days, 
based on the materials set forth herein and in the accompanying papers. 

In the materials which follow herein, numbered paragraphs (1) through (15) 
correspond to paragraphs (1 ) through (1 5) of 37 C.F.R. §1 .740(a). 

02/21/2003 flWONDAFl 00000034 161445 5545644 
01 FC:1457 1120.00 CH 
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(1) The approved product is the active ingredient, including any salt of the active 
ingredient, in RELPAX®, i.e., eletriptan, eletriptan monohydrobromide, and any 
other pharmaceutical^ acceptable salt of eletriptan, which is the generic name 
of the chemical compound. RELPAX® Tablets consist of eletriptan as the 
eletriptan monohydrobromide salt and pharmaceutically-acceptable carriers. 
Eletriptan and eletriptan monohydrobromide are further identified as follows: 

Eletriptan : 
Chemical Name 

3-[[(R)-1-Methyl-2-pyrrolidinyl]methyl]-5-[2-(phenylsulfonyl)ethyl]indole 

Molecular Formula 

C22H26N2O2S 
Molecular Weight 

382.5 
Chemical Formula 



ChL 

I 3 




RECEIVED 

FEB 2 4 2003 

Eletriptan hvdrobromide : 

Chemical Name OFFICE OF PETITIONS 

3-[[(/?)-1-Methyl-2-pyrrolidinyl]methyl]-5-[2-(phenylsulfonyl)ethyl]indole, 
monohydrobromide 

Molecular Formula 

C 2 2H26N20 2 S.HBr 
Molecular Weight 
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463.4 
Physical Description 

RELPAX® Tablets contain 20 mg or 40 mg of eletriptan. Eletriptan hydrobromide is 
a white to light pale colored powder that is readily soluble in water. The inactive 
ingredients include microcrystalline cellulose NF, lactose NF, croscarmellose 
sodium NF, magnesium stearate NF, titanium dioxide USP, hydroxypropyl 
methylcellulose NF, triacetin USP and FD&C Yellow No. 6 aluminum lake. 

Chemical Formula 




•HBr 



H 



(2) RELPAX® (eletriptan) Tablets was subject to regulatory review under section 
505(b) of the Federal Food, Drug and Cosmetic Act, which is codified at 21 U.S.C. 
§355(b). 

(3) RELPAX® (eletriptan) Tablets received permission for commercial marketing or 
use under section 505(b) of the Federal Food, Drug and Cosmetic Act, 21 U.S.C. 
§355(b), on December 26, 2002. It was approved for the acute treatment of migraine. 

(4) The active ingredient in RELPAX® Tablets is eletriptan (3-[[(R)-1-Methyl-2- 
pyrrolidinyl]methyl]-5-[2-(phenylsulfonyl)ethyl]indole), as its salt eletriptan 
monohydrobromide (3-[[(R)-1-Methyl-2-pyrrolidinyl]methyl]-5-[2-(phenylsulfonyl)ethyl]in- 
dole monohydrobromide). Neither eletriptan nor any salt thereof has been previously 
approved for commercial marketing or use under the Federal Food, Drug and Cosmetic 
Act, the Public Health Service Act or the Virus-Serum-Toxin Act. 
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(5) This application is being submitted within the sixty day period permitted for its 
submission pursuant to 37 C.F.R. §1 .720(f). The last day on which this application could 
be submitted is February 24, 2003. 

(6) The patent for which an extension is being sought is identified as follows: 

Inventors: JOHN E. MACOR AND MARTIN J. WYTHES 

Patent No.: 5,545,644 

For: INDOLE DERIVATIVES 

Issued: AUGUST 13, 1996 

Expires: AUGUST 13, 2013 

(7) A copy of Patent No. 5,545,644, the patent for which an extension is being 
sought, is attached hereto as EXHIBIT A. 

(8) A request for a certificate of correction for Patent No. 5,545,644 was filed on 
January 10, 2003, and to this date has yet to be ruled on (a copy of the Request for 
Certificate of Correction and accompanying documents are included herewith as EXHIBIT 
B). One maintenance fee payment for Patent No. 5,545,644 was made to keep the 
patent in force beyond four years from its issue date (a copy of the receipt from such 
payment is included herewith as EXHIBIT C). Patent No. 5,545,644 has no disclaimers 
or re-examination certificates. 

(9) Patent No. 5,545,644 claims the approved product, pharmaceutical 
compositions including the approved product, and a method of using the approved 
product. Claims 1 to 4, 9 and 10 claim the approved product perse; claims 5, 6, 11 12, 
15 and 16 claim pharmaceutical compositions which contain the approved product and 
are useful for the approved use; and, claims 7, 8, 13, 14, 17 and 18 claim the approved 
use of the approved product. A showing that lists each applicable patent claim and 
demonstrates the manner in which each applicable patent claim reads on the approved 
product, a pharmaceutical composition containing the approved product, or a method of 
using the approved product is as follows: 

Claim 1 of Patent No. 5,545,644 reads as follows: 
"1 . A compound of the formula 
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wherein n is 0, 1, or 2; X is hydrogen, chlorine, bromine, or iodine; Ri is hydrogen; R 2 is 
selected from hydrogen, halogen, cyano, --OR 4 , --(CH 2 ) m ™(C=0)NR 5 R6, --(CH 2 ) m -- 
NR 7 (C=0)R 8 , --(CH 2 ) m --NR 7 S0 2 R 8 , --(CH 2 ) m --S(0) x R 8 , --(CH 2 ) m -NR 7 (C=0)NR 5 R6, -- 
(CH 2 ) m --NR 7 (C=0)OR 9) and -CH=CH(CH 2 ) y R 10 ; R 3 is hydrogen, d to C 6 linear or 
branched alkyl; R 4 is selected from hydrogen, Ci to C 6 alkyl, and aryl; R 5 and R 6 are 
independently selected from hydrogen, Ci to C 6 alkyl, aryl, and Ci, to C 3 alkyl-aryl or R 5 
and R 6 taken together to form a 4, 5, or 6 membered ring; R 7 and R 8 are independently 
selected from hydrogen, Ci to C 6 alkyl, aryl, and Ci to C 3 alkyl-aryl; R 9 is selected from 
hydrogen, Ci to C 6 alkyl, aryl, and Ci to C 3 alkyl- aryl; Ri 0 is selected from -- 
(C=0)NR 5 R 6 and --S0 2 NR 5 R 6 , wherein R 5 and R6 are defined as above, and -- 
NR 7 (C=0)R 8 , --NR 7 S0 2 R 8 , -NR 7 (C=0)NR 5 R 6 , -S(0) x R 8 and --NR 7 (C=0)OR 9 , wherein 
R 7 , R 8 , and R 9 are as defined above; y is 0, 1 , or 2; x is 1 or 2; m is 0, 1 , 2, or 3; and the 
above aryl groups and the aryl moieties of the above alkylaryl groups are independently 
selected from phenyl and substituted phenyl, wherein-said substituted phenyl may be 
substituted with one to three groups selected from Ci to C 4 alkyl, halogen, hydroxy, 
cyano, carboxamido, nitro, and Ci to C 4 alkoxy, with the proviso that when R 2 is 
hydrogen or --OR 4 and R 4 is hydrogen, n is 0 or 1, or the pharmaceutical^ acceptable 
salt thereof." 

When n is 1; X is hydrogen; R, is hydrogen; R 2 is --(CH 2 ) m --S(0)*R 8 , where m is 
2, x is 2, and R 8 is aryl, where aryl is phenyl; R 3 is hydrogen; and, the absolute 
configuration at the 2-position of the pyrrolidinyl ring is R, the compound claimed is 
eletriptan. Therefore, claim 1 reads on the approved product. 
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Claim 2 of Patent No. 5,545,644 claims the R enantiomer of a compound 
according to claim 1 , which encompasses the substitution for eletriptan as shown for 
claim 1 . Therefore, claim 2 reads on the approved product. 

Claim 3 of Patent No. 5,545,644 claims a compound according to claim 1 wherein 
Ri is hydrogen; R 2 is ~(CH 2 ) m --S(0) x R 8l --(CH 2 ) m -(C=0)NHR 5) or --(CH 2 ) m - 
NH(C=0)R 8 ; R3 is hydrogen or methyl; m, R 5 and R 8 are as defined in claim 1. When n 
is 1; X is hydrogen; R 2 is -(CH 2 ) /7 ,--S(0) / R 8 , where m is 2, x is 2 and R 8 is aryl, where 
aryl is phenyl; R 3 is methyl; and, the absolute configuration at the 2-position of the 
pyrrolidinyl ring is R, the compound claimed is eletriptan. Therefore, claim 3 reads on the 
approved product. 

Claim 4 of Patent No. 5,545,644 claims a compound according to claim 1 , said 
compound being selected from a Markush grouping of species including (R)-5-(2- 
phenylsulphonylethyl)-3-(N-methylpyrrolidin-2-ylmethyl)-1H-indole, which is an 
equivalent name for 3-[[(R)-1-Methyl-2-pyrrolidinyl]methyl]-5-[2-(phenylsulfonyl)ethyl]- 
indole, and is eletriptan. Therefore, claim 4 reads on the approved product. 

Claim 5 of Patent No. 5,545,644 claims a pharmaceutical composition for treating 
a Markush grouping of indications which inter alia recites migraine, comprising an 
amount of a compound according to claim 1 effective in treating such condition and a 
pharmaceutically acceptable carrier. Since claim 1 claims eletriptan, claim 5 reads on a 
pharmaceutical composition comprising an effective amount of the approved product. 

Claim 6 of Patent No. 5,545,644 claims a pharmaceutical composition for treating 
disorders arising from deficient serotonergic neurotransmission comprising an amount 
of a compound according to claim 1 effective in treating such a disorder and a 
pharmaceutically acceptable carrier. Since claim 1 claims eletriptan, claim 6 reads on a 
pharmaceutical composition comprising an effective amount of the approved product. 

Claim 7 of Patent No. 5,545,644 claims a method for treating a condition selected 
from a Markush grouping of indications which recites migraine, comprising 
administering to a mammal requiring such treatment an amount of a compound 
according to claim 1 effective in treating such condition. Since claim 1 claims eletriptan, 
claim 7 reads on a method of using the approved product for the approved use. 
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Claim 8 of Patent No. 5,545,644 claims a method for treating disorders arising 
from deficient serotonergic neurotransmission comprising administering to a mammal 
requiring such treatment an amount of a compound according to claim 1 effective in 
treating such a disorder. Since claim 1 claims eletriptan, claim 8 reads on a method of 
using the approved product for the approved use. 

Claim 9 of Patent No. 5,545,644 claims the compound 5-(2- 
phenylsulphonylethyl)-3-(N-methylpyrrolidin-2-ylmethyl)-1H-indole or a pharmaceut- 
ical^ acceptable salt thereof. When the absolute configuration at the 2-position of the 
pyrrolidinyl ring is R, the compound claimed is eletriptan or a pharmaceutical^ 
acceptable salt thereof, respectively. Therefore, claim 9 reads on the approved product. 

Claim 10 of Patent No. 5,545,644 claims a compound according to claim 9, 
wherein the compound is (R)-5-(2-phenylsulphonylethyl)-3-(N-methylpyrrolidin-2- 
ylmethyl)-1H-indole, which is eletriptan. Therefore, claim 10 reads on the approved 
product. 

Claim 11 of Patent No. 5,545,644 claims a pharmaceutical composition for 
treating a condition selected from a Markush grouping of indications which inter alia 
recites migraine, comprising an amount of a compound according to claim 9 effective in 
treating such condition and a pharmaceutical^ acceptable carrier. Since claim 9 claims 
eletriptan, claim 11 reads on a pharmaceutical composition comprising an effective 
amount of the approved product. 

Claim 12 of Patent No. 5,545,644 claims a pharmaceutical composition for 
treating disorders arising from deficient serotonergic neurotransmission comprising an 
amount of a compound according to claim 9 effective in treating such a disorder and a 
pharmaceutical^ acceptable carrier. Since claim 9 claims eletriptan, claim 12 reads on a 
pharmaceutical composition comprising an effective amount of the approved product. 

Claim 13 of Patent No. 5,545,644 claims a method for treating migraine 
comprising administering to a mammal requiring such treatment an amount of a 
compound according to claim 9 effective in treating such condition. Since claim 9 claims 
eletriptan, claim 13 reads on a method of using the approved product for the approved 
use. 
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Claim 14 of Patent No. 5,545,644 claims a method for treating disorders arising 
from deficient serotonergic neurotransmission comprising administering to a mammal 
requiring such treatment an amount of a compound according to claim 9 effective in 
treating such a disorder. Since claim 9 claims eletriptan, claim 14 reads on a method of 
using the approved product for the approved use. 

Claim 15 of Patent No. 5,545,644 claims a pharmaceutical composition for 
treating a condition selected from a Markush grouping of indications which inter alia 
recites migraine, comprising an amount of a compound according to claim 10 effective 
in treating such condition and a pharmaceutical^ acceptable carrier. Since claim 10 
claims eletriptan, claim 15 reads on a pharmaceutical composition comprising an effective 
amount of the approved product. 

Claim 16 of Patent No. 5,545,644 claims a pharmaceutical composition for 
treating disorders arising from deficient serotonergic neurotransmission comprising an 
amount of a compound according to claim 10 effective in treating such a disorder and a 
pharmaceutical^ acceptable carrier. Since claim 10 claims eletriptan, claim 16 reads on 
a pharmaceutical composition comprising an effective amount of the approved product. 

Claim 17 of Patent No. 5,545,644 claims a method for treating a condition 
selected from a Markush grouping of indications which inter alia recites migraine, 
comprising administering to a mammal requiring such treatment an amount of, a 
compound according to claim 10 effective in treating such condition. Since claim 10 
claims eletriptan, claim 17 reads on a method of using the approved product for the 
approved use. 

Claim 18 of Patent No. 5,545,644 claims a method for treating disorders arising 
from deficient serotonergic neurotransmission comprising administering to a mammal 
requiring such treatment an amount of a compound according to claim 10 effective in 
treating such a disorder. Since claim 10 claims eletriptan, claim 18 reads on a method of 
using the approved product for the approved use. 
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(10) The relevant dates and information pursuant to 35 U.S.C. §1 56(g) in order to 
enable the Secretary of Health and Human Services to determine the applicable 
regulatory review period are as follows: 

• An exemption under subsection (i) of section 505 of the Federal Food, Drug and 
Cosmetic Act became effective for eletriptan monohydrobromide March 31, 1995, 
following receipt by the Food and Drug Administration of Investigational New Drug 
("IND") Application No. 46,862 on December 9, 1994, a subsequent request by the 
FDA for a two-week extension to the 30-day review period due to a staff shortage 
within the FDA, followed by imposition of a clinical hold and subsequent lifting of 
the clinical hold. 

• A New Drug Application ("NDA") under section 505(b) of the Federal Food, Drug 
and Cosmetic Act for RELPAX® was initially submitted on October 27, 1998, as 
NDA No. 21-016. 

. NDA No. 21-016 was approved on December 26, 2002. 
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(11) A brief description of the significant activities undertaken by the marketing 
applicant during the applicable regulatory review period with respect to the approved 
product and the significant dates applicable to such activities is attached hereto as 
EXHIBIT D. 
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(12) Applicant is of the opinion that Patent No. 5,545,644 is eligible for an 
extension under 35 U.S.C. §1 56. The length of extension claimed is 1 ,230 days. 

The eligibility requirements of 35 U.S.C. §§1 56(a) and 156(c)(4) have been 
satisfied as follows: 

• Patent No. 5,545,644 claims a product (the active ingredient, including any salt of 
the active ingredient) in RELPAX®, i.e., eletriptan, eletriptan mono-hydrobromide 
and any other pharmaceutical^ acceptable salt. Patent No. 5,545,644 also claims 
pharmaceutical compositions including the product, RELPAX®, and a method of 
using the product, RELPAX®. 

• Patent No. 5,545,644 is currently set to expire on August 13, 2013 {i.e., the term of 
the patent has not yet expired). 

• The term of Patent No. 5,545,644 has never been extended under subsection 
(e)(1) of 35 U.S.C. §156. 

• This application for extension is being submitted by PFIZER INC, the owner of 
record of Patent No. 5,545,644, in accordance with the requirements of 
paragraphs (1) through (4) of 35 U.S.C. §1 56(d). 

• The product (the active ingredient, including any salt of the active ingredient) in 
RELPAX®, i.e., eletriptan, eletriptan monohydrobromide and any other 
pharmaceutical^ acceptable salt, has been subject to a regulatory review period 
under section 505(b) of the Federal Food, Drug and Cosmetic Act before its 
commercial marketing or use, and the permission for said commercial marketing or 
use is the first permitted commercial marketing or use of the product under section 
505(b) of the Federal Food, Drug and Cosmetic Act. 

• No patent has to this date been extended, nor has any other extension been 
applied for, under subsection (e)(1) of 35 U.S.C. §156, for the regulatory review 
period which forms the basis for this application for extension of the term of Patent 
No. 5,545,644. 

The length of extension of the term of Patent No. 5,545,644 of 1,230 days claimed 
by applicant was determined according to the provisions of 37 C.F.R. §1 .775 as follows: 
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• According to 37 C.F.R. §1 .775(b), the length of extension is equal to the regulatory 
review period for the approved product, reduced as appropriate pursuant to 
paragraphs (d)(1) through (d)(6) of 37 C.F.R. §1.775. 

. According to 37 C.F.R. §1 .775(c), the regulatory review period is the sum of: (A) 
the number of days in the period beginning on the date the exemption under 
subsection 505 of the Federal Food, Drug and Cosmetic Act became effective for 
the approved product and ending on the date the NDA was initially submitted 
under subsection 505 of the Federal Food, Drug and Cosmetic Act; and (B) the 
number of days in the period beginning on the date the NDA was initially submitted 
under subsection 505 of the Federal Food, Drug and Cosmetic Act and ending on 
the date the NDA was approved. The exemption under subsection 505(i) of the 
Federal Food, Drug and Cosmetic Act became effective on March 31, 1995; the 
NDA was initially submitted on October 27, 1998; and the NDA was approved on 
December 26, 2002. Hence, the regulatory review period under 37 C.F.R. 
§1. 775(c) is the sum of the period from March 31, 1995 to October 27, 1998 and 
from October 27, 1998 to December 26, 2002. This is the sum of 1 ,307 days and 
1,522 days, which is 2,829 days. 

. According to 37 C.F.R. §1 J75(d)(1 )(i), the number of days in the regulatory review 
period which were on and before the date on which the patent issued must be 
subtracted. Patent No. 5,545,644 issued on August 13, 1996. Subtraction of the 
period on and before August 13, 1996 leaves a reduced regulatory review period 
from August 14, 1996 to October 27, 1998 and from October 27, 1998 to 
December 26, 2002. This is the sum of 805 days and 1,522 days, which is 2,327 
days. 

. 37 C.F.R. §1 .775(d)(1 )(ii) does not apply. 

. According to 37 C.F.R. §1.775(d)(1)(iii), the regulatory review period must then be 
reduced by one-half of the days remaining in the period defined in 37 C.F.R. 
§1. 775(c)(1). This is one-half of 805 days, which is 402.5 days less a half-day 
which is ignored under 37 C.F.R. §1.775(d)(1)(iii), i.e., 402 days. After subtraction, 
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this now leaves a reduced regulatory review period of 403 days plus 1 ,522 days, 
which is 1 ,925 days. 

. According to 37 C.F.R. §1 .775(d)(2), the reduced regulatory review period of 1 ,925 
days must be added to the expiration date of Patent No. 5,545,644 (i.e., August 
13, 2013). This gives a date of November 20, 2018. According to 37 C.F.R. 
§1. 775(d)(3), 14 years must be added to the date of approval of the approved 
product. This gives a date of December 26, 2016. According to 37 C.F.R. 
§1. 775(d)(4), the earlier of these dates must be selected. The earlier of these 
dates is December 26, 2016 (i.e., 1,230 days beyond the expiration date of the 
5,545,644 patent). 

. The provisions of 37 C.F.R. §1 .775(d)(5) apply to this application, because Patent 
No. 5,545,644 issued after September 24, 1984. Pursuant to 37 C.F.R. 
§1.775(d)(5)(i) five (5) years are added to the expiration date of Patent No. 
5,545,644 (August 13, 2013) giving a date of August 13, 2018. According to 37 
C.F.R. §1 .775(d)(5)(H), the dates obtained pursuant to 37 C.F.R. §1.775(d)(5)(i) 
and 37 C.F.R. §1 .775(d)(4) are compared and the earlier date is selected. The 
date calculated according to 37 C.F.R. §1 .775(d)(4) above is December 26, 2016. 
Therefore, the earlier of these dates is December 26, 2016. Applicant is entitled to 
an extension of term of Patent No. 5,545,644 until December 26, 2016, i.e., an 
extension of 1,230 days from the original expiration date of August 13, 2013. 

. 37 C.F.R. §1. 775(d)(6) does not apply because Patent No. 5,545,644 issued on 
August 13, 1996, after September 24, 1984. 

(13) Applicant acknowledges a duty to disclose to the Commissioner of Patents 
and Trademarks and the Secretary of Health and Human Services any information which 
is material to the determination of entitlement to the extension of 1 ,230 days which is 
being sought to the term of Patent No. 5,545,644. 

(14) The prescribed fee under 37 C.F.R. §1.200) for receiving and acting on this 
application for patent term extension is to be charged to Deposit Account No. 16-1445, as 
requested in the enclosed transmittal letter. 
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(15) Please direct all inquiries and correspondence relating to this application for 
patent term extension as follows: 



A. David Joran 

PFIZER INC 

Legal Division 

150 East 42nd Street 

New York, NY 10017-5755 

Tel: (212)733-3381 
Fax: (212)573-1939 



Pursuant to 37 C.F.R. §1. 740(b), two duplicate copies of these application 
papers are enclosed herewith. Pursuant to M.P.E.P. §2753 an additional two copies of 
the application are also enclosed herewith. Accordingly, a total of four copies of the 
application and one original application for patent term extension of Patent No. 
5,545,644 are submitted herewith. 

Applicant respectfully requests prompt and favorable action on the merits of this 
application for extension of the term of Letters Patent No. 5,545,644 of 1 ,230 days, 
based on the regulatory review period for RELPAX® (eletriptan) Tablets. 



(16) 



Date: February 17, 2003 




Tel.: (212) 733-3381 
Fax: (212)573-1939 



PFIZER INC 



Legal Division 

150 East 42nd Street 

New York, NY 10017-5755 
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[57] ABSTRACT 

Compounds of the formula 




wherein n is 0, 1, or 2; X is hydrogen, chlorine, bromine or 
iodine; R, is hydrogen; R 3 is selected from hydrogen and C, 
to C 6 linear or branched alkyl; and R^ is as defined in the 
specification and the pharmaceutically acceptable salts 
thereof are useful psychotherapeutics and are potent sero- 
tonin (5-HT,) agonists and may be used in the treatment of 
depression, anxiety, eating disorders, obesity, drug abuse, 
cluster headache, migraine, pain, chronic paroxysmal hemi- 
crania and headache associated with vascular disorders, and 
other disorders arising from deficient serotonergic neu- 
rotransmission. The compounds can also be used as centrally 
acting antihypertensives and vasodilators. A process for 
forming indoles by transition metal catalyzed cyclizaiion of 
a dihalogenated intermediate is also disclosed. 

18 Claims, No Drawings 



5,545,< 

1 

INDOLE DERIVATIVES 

This is a continuation-in-part of application Ser. No. 
08/403.647. filed Mai. 10. 1995, now abandoned, which is a 
continuation of application Ser. No. 08/053,930, filed Apr. 5 
27, 1993, now abandoned, which is a continual! on^in-part of 
application Ser. No. 08/039,244, filed Apr. 27. 1993, now 
abandoned, which is a continuation-in-part of application 
Ser. No. 07/597,928, filed Oct. 15. 1990, now abandoned. 

10 

BACKGROUND OF THE INVENTION 

The presenl invention relates to indole derivatives, to 
processes and intermediates for their preparation, to phar- 
maceutical compositions containing them and to their 15 
medicinal use. The active compounds of the present inven- 
tion are useful in treating migraine and other disorders. 

U.S. Pat Nos. 4,839377 and 4,855314 and European 
Patent Application Publication Number 313397 refer to 
5 -substituted 3-aminoalkyl indoles. The compounds are said 20 
to be useful for the treatment of migraine. 

British Patent Application 040279 refers to 3 -aminoalkyl- 
lH-indole-5-thioamides and carboxamides. The compounds 
are said to be useful in treating hypertension, Raymond's 
disease and migraine. 25 

European Patent Application Publication Number 303506 
refers to 3-poly:hydro-pyridyl-5-substituted-l H-indoles. 
The compounds are said to have 5HT1 -receptor agonist and 
vasoconstrictor activity and to be useful in treating migraine. 

European Patent Application Publication Number 354777 
refers to N-piperidinyI:indolyl:ethyl-aJkane sulfonamide 
derivatives. The compounds are said to have 5HT1 -receptor 
agonist and vasoconstrictor activity and to be useful in 
treating cephalic pain. 3S 

SUMMARY OF THE INVENTION 

The present invention relates to compounds of the for- 
mula 

40 




45 



50 



wherein n is 0, 1, or 2; X is hydrogen, chlorine, bromine, or 
iodine; R, is hydrogen; R 2 is selected from hydrogen, 
halogen (e.g., fluorine, chlorine, bromine or iodine), cyano, 
-OR«, — (CH 2 ) m --(C=0)NR 3 R <s . — (CH^SO^R,. 55 
-(CH^— NR 7 (C=0)R 8 , -<CH 2 ), n ~-NR 7 S0 2 R 8 , 
— (CH ,)-S(0),R 8 , — (CH 2 ) m — NR 7 (C=0)NR 3 R e , 
— <CH 2 ) m — NR^OOJOR*. and — CH=CH(CH 2 ) ) R I0 ; 
R 3 is selected from hydrogen and C t to C t linear and 
branched alky]; R 4 is selected from hydrogen, C j to C 6 alky], 60 
and aryl; R 3 and R 6 are independently selected from hydro- 
gen, C, to C 6 alkyl, aryl, and C, to C 3 alkyl-aryl or ^ and 
R 6 taken together to form a 4, 5, or 6 membered ring; R 7 and 
R 8 are independently selected from hydrogen, C, to C 6 
alkyl, aryl, and C, 10 C 3 alkyl-aryl; R^ is selected from 65 
hydrogen, C, to C 6 alkyl, aryl, and C, to C3 alkyl-aryl; R, 0 
is selected from — (C=0)NR 3 R 15 and — S0 2 NR 3 R^, 



2 

wherein R 5 and R^ are defined as above, and 
— NR 7 (C=0)R 8 , — NR 7 S0 2 R 8f — NR 7 (C=0)NR 3 R c , 
— S(0),R 8 and — NR 7 (C=O)0R 9 , wherein R 7 , R 8 , and R 9 
are as defined above; m is 0, 1, 2, or 3; y is 0, 1, or 2; x is 
1 or 2; and the above aryl groups and the aryl moieties of the 
above alkylaryl groups are independently selected from 
phenyl and substituted phenyl, wherein said substituted 
phenyl may be substituted with one to three groups selected 
from C, to C 4 alkyl, halogen (e.g., fluorine, chlorine, bro- 
mine or iodine), hydroxy, cyano, carboxamido, nitro and C, 
to C 4 alkoxy, with the proviso that when Ra is hydrogen or 
— 0R 4 and R 4 is hydrogen, n is 0 or 1, and the pharmaceu- 
tical ly acceptable salts thereof. These compounds are useful 
in treating migraine and-other disorders. Compounds of the 
formula 1 wherein R 2 is — CH=CH(CH 2 )R I0 and com- 
pounds of formula I where X is chlorine, bromine, or iodine 
are also useful as intermediates for preparing other com- 
pounds of the formula I. 

The compounds of the invention include all optical iso- 
mers of formula 1 (e.g., R and S enantiomers) and their 
racemic mixtures. The R enantiomers at the designated 
chiral site in formula I arc preferred. 

Unless otherwise indicated, the alkyl groups referred to 
herein, as well as the alky] moieties of other groups referred 
to herein (e.g. alkoxy), may be linear or branched, and they 
may also be cyclic (e.g., cyclopropyl, cyclobutyl, cyclopen- 
lyl or cyclohcxyl) or be linear or branched and contain cyclic 
moieties. 

Preferred compounds of the invention are compounds of 
the formula I wherein R, is hydrogen; Rj is — (CH 2 ) m — 
S0 2 NHR 5 , -(CH^-NHSO^, — (CH^-SO 2 R 8 , 
— (CH,),,,— (C=0)NHR 3 , or -{CH^— NH(C=0)R 8 ; 
R 3 is hydrogen or methyl; and m, R 3 and R 8 are as defined 
above and the pharmaceutically acceptable salts thereof. Of 
the foregoing preferred compounds, the R enantiomers at the 
designated chiral site in formula 1 are more preferred. 

The following compounds are preferred: 
(R)-5-methoxy-3-(N-methylpyrrolidin-2-ylmethyl)-lH-in- 

dole; 

(R)-5-bromo-3-(N-methylpyrTolidin-2-ylmethyl)- 1 H-in- 
dole; 

(R)-5-(2-ethylsulfonylethyl>3-(N-methylpyrrolidin-2-ylm- 

ethyl)-l H-indole; 
(R)-5-(2-methylaminosulfonylethyl)-3 -(N-methylpyrroli* 

din-2-ylmethyl)- 1 H-indole; 
(R>5-(2-memylanunosulfonylemyl)-3-(pyrroHdin-2 -ylm- 

cthyl)-! H-indole; 
(R)-5-carboxamido-3-(N-methylpyrrolidin-2-ylmethyI)- 1 H- 

indole; 

(R)-5-(2-memylsulfonylethyl)-3-(N-methylpyrrolidin-2-yl- 

meihyO-l H-indole; 
(R)-5-(2-an^nosulphonylethenyl)-3-(N-methylpyrrolidin-2- 

ylmethyl> 1 H-indole; 
(R)-5-(2-aminosulphonylethyl)-3-(N-methylpyrro]idin-2- 

ylmethyl)-l H-indole; 
(R)-5-(2-N,N-dimethylaminosulphonylethyl)-3-(N-melh- 

ylpyrrolidin- 2-yl methyl)-] H-indole; 
(R)-5-(2-phenylsulphonylethyl>3-(N-methylpyrrolidin-2- 

ylmethyl)-l H-indole [also known as 
(R)-5-(2-benrenesulphonylethyl)-3-(N-methyl-pyrroIidin- 

2-ylmethyl)-lH-indole]; 
(R)-5-(2-phenylsuIphonylethyl)-3-(N-methylpynolidin-2- 

ylmethyl)-l H-indole hemisuccinate [also known as (R)- 

5-(2-benzenesulphonylethyl)-3-(N-meihyl-pyrrolidin-2- 

ylmethyl>l H-indole hemisuccinate]; 
(R>5-(2-phenylsulphonylethyl)-3-(N-methylpyrrolidin-2- 

ylmethyl)-! H-indole hydrobromide; 
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(R)-5-(2-ethylsulphonylethyl)-3-(N-methylpyrroHdin-2-yl- 

mcthyl)- 1 H-indole hemisuccinate; 
(R)-5-(3-ben2enecarbonylaminoprop-l-eny1)'3-(N-meth- 

ylpyrrolidin- 2-ylmethyl)-l H-indole; 
(R)-5-(2-(4-methylphenylsulphonyl)ethyl)-3-(N-mclhylpyr- 

rolidin- 2-ylmethyl)-l H-indole; 
(R)-5-(3-memylsulphony laminoprop- 1 -enyl)-3-(N-meth- 

ylpyrrolidin- 2-ylmethyl)- 1 H-indole; 
(R)-5-(2-clhylsulphonylethyl)-3-(N-2-propylpynolidin-2- 

ylmethyl)-l H-indole; 
(R)-5-(2-ethylsulphonylelhyl)-3-(pyrroHdin-2-ylmcihyl)- 

1 H-indole; 

(R)-5-(2-(4-mcthylphcnylsulphonyl) ethenyl)-3-(N-meth- 

ylpyiTolidin- 2-ylmethyl)-l H-indole; 
(R)-5-(2-meihylsulfonamidoeihyl)-3-(N-raethylpyrrolidin- 

2-ylmeihyl)- 1 H-indole; 
(R)-5-(2-melhylsulfonamidomethyl)-3-(N-meihylpyiToli- 

din- 2-ylmethyl)- 1 H-indole; 
(R)-5-(methylaminosuIfonylmethyl)-3-(N-methyl-pyrToli- 

din- 2-ylmethyl)- 1 H-indole; 
(R)-5-(methylaminosulfonylmeihyl)-3-(N-methylpyrroli- 

din- 2-ylmethyl)-l H-indole fumarate; 
(R)-5-(methylaminosulfonylmethyl)-3-(pyrrolidin-2-ylm- 

eihyl)-l H-indole; 
(R)-5-(aminosulphonylmethyl)-3-(N-methylpyrTolidin-2-yl- 

melhyl)-l H-indole; 
(R)-5-aminosulfonyl-3-(N-methylpyrrolidin-2-ylmeihyl)- 

1 H-indole; and 
(R)-7-Bromo-5-(meihylaminosulfonylmethyl)-3-(N-melh- 

ylpyrrolidin- 2-ylmethyl)- 1 H-indole. 

The following compounds are particularly preferred: 
(R)-5-(2-phenylsulphonylethyl)-3-(N-methylpyrrolidin-2- 

ylmethyl)- 3 H-indole; 
(RV5-(methylaminosulfonylmethyl)-3-(N-rnelhylpyrroii- 

din-2 -ylmethyl)-l H-indole; 
(R)-5-(aminosulfonylmeihyl)-3-(N-methylpyrrolidin-2-yl- 

methyl)- 1 H-indole; 
(R)-5-(methylaminosulfonylmeihyl)-3-(pynolidin-2-ylm- 

ethyl)-.lH-indole; 
TO-S-CmeihylaminosulfonylmethyO-S-O^-methylpyrroli- 

din- 2-ylmethyl)-l H-indole fumarate; and 
(R)-5-(2-phenylsulphonylcthyl)-3-(N-methylpyrrolidin-2- 

ylmethyl)-l H-indole hydrobromide. 

The following are other specific compounds of the present 
invention: 

(R)-3-(N-methylpyrrolidin-2-ylmethyl)- 1 H-indole; 
(R)-5-fluoro-3-(N-methylpyrToIidin-2-ylmethyl)-]H-indole; 
(R)-5-acetylarnino-3-(N-methylpyrrolidin-2-ylmethyl)-lH- 
indole; 

(R)-5-benzyloxycarbonylamino-3-(N-rnethylpyrroHdin-2- 

ylmethyl)-lH-indole; 
(R)-5-(2-aminocarbonyleihyl)-3-(N-methylpyrrolidin-2-yl- 

methyl)-] H-indole; 
(R)-5-aminocarbonylmethyl-3-(N-methylpyrrolidin-2-ylm- 

ethyl)-! H-indole; 
(R)-5-methylsulfortamido-3-(N-raethylpyrrolidiii-2 -ylm- 

ethyl)-! H-indole; and 
(R)-5-(aminosulfonylmethyl>3-(pyiTolidin-2-ylmeihyl)- 

lH-indole. 

The present invention also relates to a pharmaceutical 
composition for treating a condition selected from hyper- 
tension, depression, anxiety, eating disorders, obesity, drug 
abuse, cluster headache, migraine, pain, and chronic parox- 
ysmal hemicrania and headache associated with vascular 
disorders comprising an amount of a compound of the 
formula 1 or a pharmaceulically acceptable salt thereof 65 
effective in treating such condition and a pharmacemically 
acceptable carrier. 
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The present invention also relates to a pharmaceutical 
composition for treating disorders arising from deficient 
serotonergic neurotransmission (e.g., depression, anxiety, 
eating disorders, obesity, drug abuse, cluster headache, 
migraine, pain, and chronic paroxysmal hemicrania and 
headache associated with vascular disorders) comprising an 
amount of a compound of the formula I or a pharmaceutic 
cally acceptable salt thereof effective in treating such con- 
dition and a pharmaceutical ly acceptable carrier. 

The present invention also relates to a method for treating 
a condition selected from hypertension, depression, anxiety, 
eating disorders, obesity, drug abuse, cluster headache, 
migraine, pain and chronic paroxysmal hemicrania and 
headache associated with vascular disorders comprising 
administering to a mamma] (e.g., a human) requiring such 
treatment an amount of a compound of the formula I or a 
pharmaceulically acceptable salt thereof effective in treating 
such condition. 

The present invention also relates to a method for treating 
disorders arising from deficient serotonergic neurotransmis- 
sion (e.g., depression, anxiety, eating disorders, obesity, 
drug abuse, cluster headache, migraine, pain and chronic 
paroxysmal hemicrania and headache associated with vas- 
cular disorders) comprising administering to a mammal 
(e.g., a human) requiring such treatment an amount of a 
compound of the formula 1 or a pharmaceulically acceptable 
salt thereof effective in treating such condition. 

The contemplated range for both pharmaceutical compo- 
sitions and methods of use of the compound (R>5-(methy- 
larnmosulfonylmemyl)-3-(N-methylpyiTolidin-2-ylmethyl)- 
1 H-indole is from 0.1 ug to 200 mg. 

The contemplated range for both pharmaceutical compo- 
sitions and methods of use of the compound (R)-5-(amino- 
sulfonylmethyl^3^-methylpyirolidin-2-ylmethyl)- 1 H-in- 
dole is from 0.1 pg to 200 mg. 

The contemplated range for both pharmaceutical compo- 
sitions and methods of use of the compound (R)-5-(methy- 
laminosulfonylmethyl)-3-(pyrrolidin-2-ylmethyl> 1 H-in- 
dole is from 0.01 pg to 200 mg. 

The present invention also relates to a compound of the 
formula 



50 
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60 




wherein X is hydrogen, bromine, chlorine, or iodine; W is 
— C0 2 R u or R 3 ; Q is CH 2 or C=0; n, R,, Rj and R 3 are 
as defined for formula I; and R„ is selected from C, to Q 
aJkyl, benzyl and aryl, wherein aryl is as defined above, with 
the proviso that when W is R 3 , Q is G=0, and with the 
proviso that when X is bromine, chlorine, or iodine, W is 
— CC0 2 R, , and Q is CH 2 . The compounds of formula V are 
useful as intermediates in preparing compounds of the 
formula I. 
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Accordingly, one group of the foregoing intermediaies 
comprises compounds of the formula 



CO*,, 




alkyl ring, a six-membered aryl ring, a five- to seven- 
membered heieroalkyl ring having 1 heieroatom of N, O, or 
S, or a five- to six-membered heteroaryl ring having 1 or 2 
heteroatoms of N, O, or S; R 32 and R33 are each indepen- 
dently hydrogen, C, to C 6 alkyl, — (CH^R^, C, to C 3 
alkylaryl, or aryl; R 32 and R 33 may be taken together to form 
a Co-C, alkyl ring; is cyano, trifluoromethyl, or C,-C« 
alkoxy; R 16 is hydrogen, C, to C 6 alkyl, or aryl; T is 



10 



wherein n, R,, R 2 and R n are as defined above and a second 
group of the foregoing intermediates comprises compounds 15 
of the formula 




in 



20 



25 



wherein n, R„ R 3 and R 10 are as defined above. 

The present invention also relates to a process for pre- 
paring a compound of the formula 



(XVI) 
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wherein X is chlorine, bromine, or iodine; A is a first suitable 
nitrogen protecting group; R 13 is hydrogen, halogen, cyano, 
-OR I6 , ^CH 2 ) m -^C=0)NR 17 R 18 , -(CH^- 
S0 2 NR 17 R 18 , — (CH^-NR^C^OJRso, -<CHJ m - 
NR 19 S0 2 R 20 , —coy m — SCO)^ — (CHJ^— 
NR 19 (C=0)NR 17 R 18 , — (CH^— NR 19 (C=0)OR 21 , 
— CH=CH(CH 2 ) > R 22 , — (CHJ m — T, and a substituenl of 
ihe formula 



45 



D 



R» 



-Cor 
r\ 

R30 R31 
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B represents a direct bond, C,-C 4 alkyl, or C,-C 4 alkenyl; 
D, E, G, and J are each independently oxygen, sulfur, 
nitrogen or carbon, provided that at least one of D, £, G, and 60 
J is nitrogen; R^, R 29 , R 30 , and R 3J arc each independently 
hydrogen. C,-C 6 alkyl, aryl, C,-C 3 alkylaryl, C,-^ alky- 
lheteroaryl, halogen, cyano, trifluoromethyl, nitro, — OR 32 , 
-NR 32 R 33 , -<CH 2 ) m OR 32 , -SR 32 . -SO^.R^, 
— NR^SOjR^, — NR 32 CX) 2 R 33 , — CONR 32 R 33 , or 65 
— C0 2 R 32 ; one of R^ and R 29 , R^ and R 30 , or R^ and R 31 
may be taken together to form a five- to seven-mcmbered 



R* 



A 

M 



(i) 



N-R35. 



M 



A 

R M — N Z. 



00 



R3* 



R» 

RJ1 _ N 



Cm) 



(iv) 



Q 

A 

HN N-R u . 



(v) 



1 

Rj5-N Z, or 



(vi) 



M 
R35 



(vii) 



RJ6. 



M 

M and Q are each independently oxygen ot sulfur; Z is 
— O— , — S— , — NH, or — CH 2 ; R 35 and R M are each 
independently hydrogen, C, to C 6 alkyl, aryl, C, to Cj 
alkylaryl, or C, to alkylhetcroaryl; R 22 is 

_(C=0)NR 23 R 24 , — SC^NR^R^, — NR 25 (C=0)R 26 , 
— NR^SOjR^, — NR 25 (C=0)NR 23 R 24 , —S(0)J1 26 or 
— NR 7 (C=0)OR 27 ; R J7 , R J8 , R^, and R2 4 are each inde- 
pendently hydrogen, C, to C 6 alkyl, aryl, or C, to C 3 
alkyl-aryl, or R l7 and R l8 or and R 24 maybe taken 
together 10 form a four- to six-membered ring; R, 9 , Rjq, R^, 
R 25» ^26» and R 7i m eacn independently hydrogen, C, to C 6 
alkyl, aryl, or C, to alkyl-aryl; y is 0, 1, or 2; x is 1 or 
2; m is 0, 1, 2, or 3; n is 0, 1 or 2; q is 1, 2, or 3; and the 
above aryl groups and the aryl moieties of the above 
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alkyl aryl groups are independently selected from phenyl and 
substituted phenyl, wherein said substituted phenyl may be 
substituted with one to three groups selected from C x to C A 
alkyl, halogen, hydroxy, cyano, carboxamido, nitro, and Cj 
to C 4 alkoxy, 

comprising, performing a transition metal catalyzed 
cyclization on a compound of the formula 

(XVll) 




10 



15 



wherein R 13 , A, and X are as defined above and V is a second 
suitable nitrogen protecting group. 

The process is preferable used where X is bromine. 

The compounds of formula XVI are useful in preparing 
the compounds of formula I, as well as preparing the 5-HT 1D 
agonists disclosed in International Application Nos. WO 
93/18032(published Sep. 16, 1993) and WO 93/20073 (pub- 
lished Oct. 14, 1993). 

DETAILED DESCRIPTION OF THE 
INVENTION 

Compounds of formula I are prepared by hydride reduc- 
tion of a compound of the formula 



20 



25 



30 




35 



wherein R„ R 2 , n and R n are as defined above with a 
hydride reducing agent in an inert solvent. Suitable hydride 45 
reducing agents include lithium aluminum hydride, dibo- 
rane, lithium borohydride and sodium borohydride. The 
preferred reagent is lithium aluminum hydride. Suitable 
solvents include ethers, such as diethyl ether, telrahydroru- 
ran, 1,4-dioxane and 1,2-dimethoxyethane. The preferred 50 
solvent is tetrahydrofuran. The reaction is conducted at a 
temperature of about 30° C. to about 100° C, preferably 
about 65° C. to about 70° C. 

Compounds of formula I are also prepared by catalytic 
reduction of a compound of the formula 55 

in 




60 
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wherein R„ R 3 , n and R, 0 are as defined above under an 
atmosphere of hydrogen, preferably at a pressure of about 1 
to about 3 atmospheres, or using a hydrogen source such as 
ammonium formate or formic acid in an inert solvent. 
Suitable catalysts _ include palladium on carbon, Raney 
nickel, platinum oxide, rhodium, and ruthenium. The pre- 
ferred catalyst is palladium on carbon. Suitable solvents 
include Cj to C 6 alcohols, NJ4-dimcthylforraamide, ethyl 
acetate, acetonitrile, and acetone. The preferred solvents are 
ethanol and acetone. The reaction is conducted at a tem- 
perature of about 0° C. to about 60° C, most preferably at 
about 25° C 

Compounds of formula I are also prepared by alkylation 
of compounds of formula I where R 3 =H and R 2 and R„ are 
as defined for formula I with alkyl halides in the presence of 
a base in an inert solvent Suitable alkyl halides include alkyl 
halides of the formula R 3 -Halide where the halide is chlo- 
ride, bromide and iodide. The preferred halide is iodide, or 
bromide in the presence of a suitable iodide source such as 
sodium iodide. Suitable bases include tertiary amines and 
inorganic bases. The preferred base is sodium carbonate. 
Suitable solvents include N^-dimethylacetamide, N.N- 
dimethylformamide, dimethoxyethane, tetrahydrofuran, 
dichloromethane, and acetonitrile. The preferred solvent is 
N.N-dimethylacetamide. The reaction is conducted at a 
temperature of about 0° C. to about 150° C, preferably at 
about 120° C. 

Compounds of formula I are also prepared by alkylation 
of compounds of formula I where R 3 =H and R 2 and R j are 
as defined from formula I, with aldehydes and ketones in the 
presence of a hydride source. Suitable aldehydes are of the 
formula R 37 CHO where R 37 is C, to C 3 alkyl. The preferred 
aldehyde is formaldehyde. Suitable ketones are of the for- 
mula R 38 (C=0)R 39 where R 38 and R 39 are each indepen- 
dently C, to C 3 alkyl provided that the total number of 
carbons in both R 38 and R 39 is at most five. Suitable hydride 
sources include formic acid derivatives, phosphorous acids, 
and alkali metal borohydrides. The preferred hydride source 
are formic acid, sodium tri ace toxy borohydride, sodium 
cyanoborohydride and the monosodium salt of phosphorous 
acid, with the more preferred hydride source being the 
monosodium salt of phosphorous acid (H. Loibner, Tel. Lett. 
(1984) p. 2535). The reaction is usually conducted at a 
temperature of from about ambient temperature (about 27° 
C.) to about reflux temperature, preferably 60° C. (with 
preferred solvent of tetrahydrofuran (hereinafter referred to 
as THF)). Suitable solvents in which the reaction can be run 
include aqueous THF, aqueous dioxane, water plus one of 
the lower alcohols (e.g., methanol or ethanol), ethers, esters 
(ethyl acetate), or halogenated hydrocarbons (dichlo- 
romethane or chloroform), or acetonitrile, preferably aque- 
ous THF. 

As an alternative to the process in the previous paragraph, 
compounds of formula I can be prepared via a reductive 
amination using an aldehyde or ketone, of the formulae 
described in ihe previous paragraph, along with a transition 
metal catalyst, and a hydrogen source in an inert solvent. 
Suitable catalysts include palladium on carbon, Raney 
nickel, platinum oxide, and palladium hydroxide on carbon. 
The preferred catalyst is palladium hydroxide on carbon- 
Suitable hydrogen sources include hydrogen gas, ammo- 
nium formate, and formic acid. Hydrogen gas at a pressure 
of from aboui one to about three atmospheres is the preferred 
hydrogen source. Three atmospheres of hydrogen gas is the 
preferred pressure. Suitable solvents include C, to C 4 alco- 
hols, acetonitrile, N,N-dimeihylformamide, and N-meth- 
ylpyrrolidine. Ethanol is the preferred solvent. The reaction 
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is usually conducted at a temperature of from about 25° C. 
10 about 100° G, preferably about 25° C. to about 50° C. 

The compounds of formula II can be prepared by reacting 
a magnesium sail of an indole derivative of the formula 



XX) 



rv 



I 

Ri 

wherein R, and R 2 are defined above, with the acid chloride 
of an N — C0 2 R i , -proline, N — C0 2 R n -azetidine-2-car- 
boxylic acid, or N— C0 2 R n -pipecolinic acid (R, S, or 
racemate), wherein R u is defined as above, in a ratio of from 
about 1:1 to about 2:1, preferably 2:1 (indole magnesium 
saltacid chloride compound). The indole magnesium salt is 
first prepared from the reaction of an indole of formula IV 
with an aJkyl or aryl magnesium halide, preferably ethyl- 
magnesium bromide. The reacu'on is generally conducted in 
an inert solvent at a temperature between about -30° C. and 
about 65° C, preferably at about 25° C. Suitable solvents 
include diethyl ether, teirahydrofuran, and other alkyl ethers 
and dichloTomethane with toluene. The preferred solvents 
are diethyl ether and dichloromethane with toluene. The acid 
chloride of proline, azetidine-2-carboxylic acid, or pipe- 
colinic acid is prepared in a separate reaction vessel by 
reaction of the N— CC^Rn-proline, N— C0 2 R n -azeudine- 
2-carboxylic acid, or N — C0 2 R n -pipecolinic acid (R, S, or 
racemate), with oxalyi chloride in methylene chloride at 
about -10° C. to about 25° C. (Nelv. Chim. Acta, 1920 
(1976)). Suitable solvents include diethyl etheT, letrahydro- 
ruran, other alkyl ethers, and methylene chloride. The pro- 
line, azetidine-2-carboxylic acid, ot pipecolinic acid is 
N-substituted with a protecting group to avoid reaction of 
the nitrogen with the acid chloride when it is formed. 
Suitable protecting groups are substitutcd-aryl or substi- 
tuted-alkyl carbamates (e.g. benzyloxycarbonyl). Preferably, 
a solution of the N — C0 2 R u -proline acid chloride in an 
inert solvent (e.g., diethyl ether) is added slowly to the 
solution of the magnesium salt of an indole of formula IV at 
a temperature of about -30° C. to about 50° C, preferably 
at about 25° C. 

The compounds of formula HI can be prepared by react- 
ing a compound of formula 



10 



20 




where in R„ R 3 and n are defined as above and X is chlorine, 
bromine or iodine (preferably bromine), with a compound 
containing a vinyl group (e.g. ethyl vinyl sulfone or N-me- 
thylvinylsulfonamide) in the presence of a palladium cata- 60 
lyst, a iriarylphosphine and a base in an inert solvent. 
Suitable catalysts include palladium (II) salts, preferably 
palladium (II) acetate. Suitable solvents include acetonitrile, 
N^I-dimethylformamide, teirahydrofuran and N,N-dimeth- 
ylformamide with 1,2-dimethoxyethane. The preferred sol- 65 
vents are acetonitrile and N.N-dimethylformamide. The 
preferred iriarylphosphine is tri-o-tolylphosphine. Suitable 
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bases include trisubstituted amines. The preferred base is 
triethylamine. The reaction is conducted at a temperature of 
about 25° C. to 150° C, most preferably at about 80° C. 

The reaction in the previous paragraph can also be pre- 
formed on the compound of formula V where R 1 is a suitable 
nitrogen protecting group, using those known in the art The 
preferred groups are electron withdrawing groups, prefer- 
ably acetyl. Once the above reaction is complete, the cor- 
responding compound of formula III with the aforemen- 
tioned protecting group can be isolated by crystallization. 
The protecting group is then removed using methods known 
in the art to result in the compound of formula III defined 
previously on page 11. The procedure described in this 
paragraph differs from that described in the previous para- 
graph in that this procedural step eliminates the need to use 
a column to isolate the desired compound. 

Compounds of formula I and intermediates to compounds 
of formula I can be prepared by hydride reduction of a 
compound of the formula 



30 



35 



40 



45 




VI 



wherein R 2 , n, and R n are as defined above with a hydride 
reducing agent in an inert solvent Suitable hydride reducing 
agents include lithium aluminum hydride, diborane, lithium 
borohydride, and sodium amide. The preferred reagent is 
lithium aluminum hydride. Suitable solvents include ethers, 
such as diethyl ether, teirahydrofuran, 1,4-dioxane and 1,2- 
dimethoxyethane. The preferred solvent is tetrahydrofuran. 
The reduction is conducted at a temperature of about 30° C. 
to about 100° C, preferably about 65° C. to about 70° C 
Compounds of formula 1 and intermediates to compounds 
of formula I can also be prepared by catalytic reduction of 
a compound of the formula 



50 



55 




COzRu 



VI 



wherein R 2 , n, and R„ are as defined above under an 
atmosphere of hydrogen, preferably at a pressure of about 1 
to 3 atmospheres, or using a hydrogen source such as 
ammonium formate of formic acid in an inert solvent 
Suitable catalysts include palladium on carbon, Raney 
nickel, and platinum oxide. The preferred catalyst is palla- 
dium on carbon. Suitable solvents include C, to C 6 alcohols, 
N.N-dimethylformamidc, ethyl acetate, and acetonitrile. The 
preferred solvent is ethanol. The reacu'on is conducted at a 
temperature of aboul 0° C. to about 60° C, preferably at 
about 25° C 

Compounds of formula VI can be prepared by the tran- 
sition metal catalyzed cyclizauon of a compound of the 
formula 



5,545,644 



11 




vn 



COR, 2 



10 



15 



wherein R 2 , n, and R u are as defined above, and X is 
chlorine, bromine, or iodine (preferably bromine or iodine), 
and R 12 is — OR n as defined above or alkyl, aryl, or 
Lrifluoromethyl (preferably Lrifluoromethy]) in a suitable 
inert solvent with a phase transfer catalyst and a base. 
Suitable catalysts include palladium salts such as palladium 
(II) acetate or palladium (II) chloride (preferably palladium 
acetate) and rhodium salts, such as tris(triphenyl)rhodium (I) 20 
chloride. Suitable solvents include N,N-dimethylforma- 
midc, N,N-dimethylfonnamide with dimethoxyethane, 
acctonitrile, and N-methylpyrTolidine. The preferred sol- 
vents are N.N-dimethylformamide and N,N-dimethylforraa- ^ 
mide with dimethoxyethane. Suitable phase transfer cata- 
lysts include tetraalkylammomum halides, preferably leira- 
n-butylammonium chloride. Suitable bases include tertiary 
amines, sodium hydrogen carbonate, and sodium carbonate. 
The,preferred base is triethylamine. The reaction is con- 
ducted at a temperature of about 80° C. to about 180° C, 
preferably about 150° C. 10 160° C. 

Compounds of formula VI can also be prepared by 
hydride reduction of a compound of the formula 



COjR,, 





30 



35 



wherein R 2 , n, and R u are as defined above with a hydride 
reducing agent in an inert solvent. Suitable hydride reducing 
agents include lithium borohydride, sodium borohydride, 50 
and sodium cyanoborohydride. The preferred reagent is 
lithium borohydride. Suitable solvents include ethers, such 
as diethyl ether, tetrahydrofuran, 1,4-dioxanc and 1,2- 
dimethoxyethane. The preferred solvent is tetrahydrofuran. 
The reduction is conducted at a temperature of about 30° C. 
to about 100° C, preferably about 65° C. to about 70° C. 

Compounds of formula VII can be prepared by the 
Mitsunobu coupling reaction of compounds of formulas 



55 



VIII 



RuO,C 




DC 



40 



45 



wherein R 2 , n, R„, and R, 2 are as defined above using a 
phosphine and an azodicarboxylate in a suitable solvent. 
Suitable phosphines include trialkylphosphines and tri- 
arylphosphines, preferably triphenylphosphine. Suitable 
azodicarboxylates include dialkyl azodicarboxylates, pref- 
erably diethyl azodicarboxylate. Suitable solvents include 
methylene chloride, ethers, including letrahydrofuran, 
diethyl ether, and 1,4-dioxane, N-N-dimethylfonnamidc and 
acetonitrile. The preferred solvent is tetrahydrofuran. The 
reaction is conducted at a temperature of about 0° C to about 
65° C, most preferably at about 25° C 

Compounds of formula VIE, if not available commer- 
cially, can be prepared by reacting a compound of formula 
X 



NHj 



wherein R 2 and X are as defined above with the acid chloride 
or the symmetrica] anhydride of R I2 C0 2 H in a suitable 
solvent with an suitable base. The preferred acid chloride or 
anhydride is trifiuoroacetic anhydride. Suitable solvents 
include ethers, including tetrahydrofuran, diethyl ether and 
1 ,4-dioxane, methylene chloride, and chloroform. The pre- 
ferred solvent is methylene chloride. Suitable bases include 
triethylamine, pyridine, and sodium hydrogen carbonate. 
The preferred base is pyridine. The reaction is conducted at 
a temperature of about 0° C. to about 65° C, preferably at 
about 25° C. 

Compounds of formula X, if not available commercially, 
can be prepared by reacting a compound of formula XI 




XI 



wherein R 2 is as defined above with either chlorine, bro- 
mine, or iodine in a suitable solvent with a suitable base. 
Reaction with bromine is preferred. Suitable solvents 
include Cj-C 6 alcohols, methylene chloride, methanol with 
methylene chloride, chloroform, or carbon tetrachloride. 
The preferred solvents are methanol and methanol with 
methylene chloride. Suitable bases include triethylamine, 
pyridine, sodium carbonate, and sodium hydrogen carbon- 
ate. The preferred base is sodium hydrogen carbonate. The 
reaction is conducted at a temperature of about 0° C. to about 
65° C, preferably at about 25° C. 

Compounds of the formula IX can be prepared from 
hydride reduction of a compound of formula XII 



xn 



60 



r 



(). 



65 CO2R13 

wherein R n is defined as above and R, 3 is C 1 -C 6 alkyl, aryl, 
or alkylaryl with a hydride reducing agent in an inert 
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solvent. Suitable hydride reducing agents include lithium 
aluminum hydride, lithium borohydride, sodium borohy- 
dride, and diisobutylaluminum hydride. The preferred 
reagent is diisobutylaluminum hydride. Suitable solvents 
include ethers, such as diethyl ether, tetrahydrofuran, 1,4- 
dioxane and 1,2-dimeihoxyeihane, The preferred solvent is 
tetrahydrofuran. The reduction is conducted at a temperature 
of about -100° C. to about 0° C, preferably at about -80° 
C. to about -60° C, more preferably at about -70° C. to 
about -60° C 

Compounds of the formula XII can be prepared from the 
Wittig reaction in a suitable solvent involving compounds of 
the formulas 



RuQiC 



ph 3 p 



I \ • 

N <) B 

r 

CHO 



xm 



COjRi 3 



XIV 



20 



wherein R n and R 13 are defined as above. Suitable solvents 
include ethers such as diethyl ether, tetrahydrofuran, and 
1,4-dioxane. Tetrahydrofuran is the preferred solvent. The 
reaction is conducted by adding the reagents at a tempera- 
ture of about -78° C. to about 30° G, preferably eitheT at 
about -78° C. to minimize possible racemization, or at about 
room temperature should racemization not be problematic. 
The reagent solution is then warmed to room temperature, if 
necessary, and then heated to the reflux temperature of the 
solvent (67° C. reflux temperature of preferred solvent 
THF). 

Compounds of the formula XIII can be prepared as 
outlined in S. Kiyooka, et ah, J. Org. Chem., 5409 (1989) 
and Y. Hamada, et ah, Chenu Pharnu Bull, 1921 (1982). 

Compounds of the formula XIV are either commercially 
available or can be prepared as outlined in L. Fieser and M. 
Fieser, Reagents for Organic Synthesis, John Wiley and 
Sons, New York, Vol. 1, p. 112 (1967). 

Compounds of formula I (which include compounds 40 
claimed in the present application as well as in international 
published application nos. WO 93/1 8032 and WO 93/20073) 
are also prepared by catalytic reduction of a compound of 
the formula 




(XV) 



45 



50 



wherein R 3 is as defined above or is a substituent of the 
formula — C0 2 — R^, R^ is benzyl or substituted benzyl, and 
where R\ R 2 and n are as defined above and X is chlorine, 
bromine or iodine (preferably bromine or iodine) under an 
atmosphere of hydrogen, preferably at a pressure of about 1 
to 4 atmospheres, or using a hydrogen source such as 
ammonium formate or formic acid in an inert solvent 
Suitable catalysts include 20% palladium (II) hydroxide on 
carbon, palladium on carbon, Raney nickel, platinum oxide, 
rhodium and ruthenium. The preferred catalyst is 20% 
palladium (II) hydroxide on carbon. Suitable solvents 
include C, to C 6 alcohols, N.N-dimethylformamide, ethyl 
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acetate and acetonitrilc. The preferred solvent is ethanol. 
The reaction is generally conducted at a temperature of 
about 0° C. to about 60° C, most preferably at about 25° C. 

Compounds of formula XV are prepared by hydride 
reduction of a compound of the formula 



(XVI) 



10 



15 




25 



30 



35 



wherein R 2 , n and A are as defined above and X is chlorine, 
bromine or iodine (preferably bromine or iodine) with a 
hydride reducing agent in an inert solvent, as described for 
the hydride reduction of compounds of formula VI on page 
IS and 16 of the specification. Examples of A include 
t-butoxycarbonyl(BOC) and benzyloxycarbonyl(CBZ), 
preferably CBZ (See T. W. Green, Protecting Croups in 
Organic Synthesis, John Wiley & Sons (1981) pp 218-287). 
A side product of this reaction can be a compound of 
formula I where X is hydrogen and R 3 is methyl. 

Compounds of formula XVI can be prepared by the 
transition metal catalyzed cyclization of a compound of the 
formula 

(XVII) 




60 



65 



wherein R 2 , n, A, and V are as defined above, and X is 
chlorine, bromine or iodine (preferably bromine or iodine) 
and R 12 is — OR u as defined above or alkyl, aryl, or 
trifluoromethyl (preferably trifluoromethyl) in a suitable 
inert solvent with a phase transfer catalyst, a base and a 
suitable transition metal catalyst, as described for the tran- 
sition metal catalyzed cyclization of a compound of formula 
VII on pages 16 to 17 of the specification. Examples of V 
include t-buloxycarbonyl(BOC), benzyloxycarbonyl(CBZ), 
and trifluoroacetyl, preferably trifluoTomethylacetyl (See T. 
W. Green, Protecting Croups in Organic Synthesis, John 
Wiley & Sons (1981) pp 218-287). 

Compounds of formula XVII, can be prepared by the 
Mitsunobu coupling reaction of compounds of formulae 

(XVIII) 
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-continued 




(XIX) 



wherein R 2 , n, R n , R 12 and X are as defined above using a 
phosphine and an azodicarboxylate in a suitable solvent, as 
described for the Mitsunobu coupling reaction of com- 
pounds of formulas VII} and IX on pages 17 and 18 of the 
specification. 

Compounds of formula XVin, if not available commer- 
cially, can be prepared by reacting a compound of formula 



2 



wherein R 2 and X are as defined above with the acid chloride 
or the symmetrica] carboxylic anhydride of the formula 
V — O — V, where V is as defined above, in a suitable solvent 
with a suitable base, as described for the preparation of 
compounds of formula VIII on pages 18 and 19 of the 
specification, 

Compounds of formula XX, if not available commer- 
cially, can be prepared by reacting a compound of formula 




Ru, 



R 5 



10 



15 



(XX) 



20 



25 



30 



(XXI) 



wherein R 2 is as defined above with either chlorine, bromine 35 
or iodine in a suitable solvent with a suitable base, as 
described for the preparation of compounds of formula X on 
page 17 of the specification, except that two equivalents of 
halogen arc required. 

Compounds of the formula XXI, if not commercially 40 
available, can be prepared as described for the preparation of 
the compounds of formula XI on page 19 of the specifica- 
tion. 

Compounds of formula I are also prepared by reaction of 
a compound of formula 45 



(XXD) 
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wherein R„ R 3 , R 3 , m and n are as defined above and R, 4 
is a suitable sulfonamide N protecting group such as t-butyl 
or benzyl, preferably l-butyl. Suitable conditions for remov- 
ing such a protecting group are known in the art, for 60 
example, when R I4 is l-butyl, treatment with a strong acid 
such as uifluoroacetic acid or hydrochloric acid. In the case 
of trifluoroacetic acid, the acid can be used neat, or in a 
suitable inert solvent such as diethyl ether or dichlo- 
romethane. 65 

Alternatively, protection of the indole ring in situ can be 
achieved by initial treatment with an indole-EH acylating 
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agent, such as acetic anhydride or acetyl chloride, using 
procedures known in the art For example where acetic 
anhydride is used, the acylating agent can be used neat, or 
in a suitable inert solvent, such as diethyl ether or dichlo- 
romethane. This is followed by removal of the sulfonamide 
N protecting group, R u , as outlined above and then hydro- 
lytic removal of the indole- 1-acyl protecting group using a 
suitable hydrolytic agent known in the art, such as a hydrox- 
ide or carbonate salt, preferably potassium carbonate in a 
suitable solvent. Suitable solvents include C, to Q alcohols, 
preferably methanol or ethanol. The above process can be 
carried out as a one pot procedure to afTord compounds of 
formula 1 directly from compounds of formula XXII. 

Unless indicated otherwise, the pressure of each of the 
above reactions is not critical. Generally, the reactions will 
be conducted at a pressure of about one- to about three 
atmospheres, preferably at ambient pressure (about one 
atmosphere). 

The compounds of the formula I which are basic in nature 
are capable of forming a wide variety of different salts with 
various inorganic and organic acids. Although such salts 
must be pharmaceutically acceptable for administration to 
animals, it is often desirable in practice to initially isolate a 
compound of the formula I from the reaction mixture as a 
pharmaceutical unacceptable salt and then simply convert 
the latter back to the free base compound by treatment with 
an alkaline reagent, and subsequently convert the free base 
to a pharmaceutically acceptable acid addition salt The acid 
addition salts of the base compounds of this invention are 
readily prepared by treating the base compound with a 
substantially equivalent amount of the chosen mineral or 
organic acid in an aqueous solvent medium or in a suitable 
organic solvent such as methanol or ethanol. If necessary, 
upon careful evaporation of the solvent, the desired solid salt 
is obtained. 

The acids which are used to prepare the pharmaceutically 
acceptable acid addition salts of the base compounds of this 
invention are those which form non-toxic acid addition salts, 
i.e., salts containing pharmacologically acceptable anions, 
such as hydrochloride, hydrobromide, hydroiodide, nitrate, 
sulfate or bi sulfate, phosphate or acid phosphate, acetate, 
lactate, citrate or acid citrate, tartrate or bitanrate, succinate, 
maleate, fumarate, gluconate, saccharate, benzoate, meth- 
anesulfonate and pamoate [i.e., l,r-methylene-bis-(2-hy- 
droxy-3-naphthoatc)] salts. 

Those compounds of the formula I which arc also acidic 
in nature, e.g., where R 2 contains a carboxylatc, are capable 
of forming base salts with various pharmacologically 
acceptable cations. Examples of such salts include the alkali 
metal or alkaline-earth metal salts and particularly, the 
sodium and potassium salts. These salts are all prepared by 
conventional techniques. The chemical bases which are used 
as reagents to prepare the pharmaceutically acceptable base 
salts of this invention are those which form non-toxic base 
salts with the herein described acidic compounds of formula 
1. These non-toxic base salts include those derived from such 
pharmacologically acceptable cations as sodium, potassium 
calcium and magnesium, etc. These salts can easily be 
prepared by treating the corresponding acidic compounds 
with an aqueous solution containing the desired pharmaco- 
logically acceptable cations, and then evaporating the result- 
ing solution to dryness, preferably under reduced pressure. 
Alternatively, they may also be prepared by mixing lower 
alkanolic solutions of the acidic compounds and the desired 
alkali metal alkoxide together, and then evaporating the 
resulting solution to dryness in the same manner as before. 
In either case, stoichiometric quantities of reagents are 
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preferably employed in order lo ensure completeness of 
reaction of maximum product of yields of the desired final 
product. 

The preferred salt of (R)-5-(2-phenylsulphonylethyl)-3- 
(N-methylpynolidin-2-ylmethyl)-lH-indole in solid dosage 5 
forms is the crystalline, polymorphic a-form of the hydro- 
bromide salt of the compound. The a-form is crystalline, of 
suitable melting point, non-hygroscopic, compressible and 
possesses solid-state stability, coupled with acceptable solu- 
bility and dissolution behavior. The a-form can be produced 
using methods know in the an, including, for example, by 
any of the following three routes. The first route involves 
treatment of (R)-5-(2-phenylsulphonylethyl)-3-(N-meth- 
ylpyrrolidin-2-ylmcthyl)-lH-indole in a suitable solvent, 
preferably acetone, at room temperature, wilh an aqueous 
solution of hydrogen bromide (e.g., 49%), followed by 15 
crystallization of the isolated crude oil from a suitable 
solvent, preferably 2-propanol, thus affording the o-form. 
The second Toute involves first forming the p-form by 
treatment of (R)-5-(2-phenylsulphonylethyl)-3-(N-meth- 
ylpyrrolidin-2-ylmethyl)-lH-indole in a suitable solvent, 20 
preferably acetone or a ether solvent such as tetrahydrofuran 
or 1,2-dimethoxy ethane, more preferably 1,2-dimethoxy- 
ethane, at a temperature of from 0 to 1 0° C, with an aqueous 
solution of hydrogen bromide (e.g., 49%), furnishing the 
p-form. Crystallization of the P-form from a suitable sol- 25 
vent, preferably aqueous acetone, followed by slurrying of 
the resulting mixture, gives the desired s-form. The third 
route involves treatment of (R)-5-(2-phenylsulphonylethyl)- 
3-(N-methylpyrrolidin-2-ylmethyl)-lH-indole in a suitable 
solvent, preferably acetone, at from 0° to 5 C C. with an 30 
aqueous solution of hydrogen bromide (e.g., 62%) and then 
slurrying of the reaction mixture, optionally followed by 
heating under reflux, cooling and further slurrying, provides 
the required s-form. 

The preferred salt of (R)-5-(methylaminosulfonylm- 35 
ethyl)- 3-(N-methylpynolidin-2-ylmethyl>lH-indole is the 
fumarate salt thereof, which can be prepared by combining 
(R)-5-(methylaminosulfonyl-methyl)-3-(N-methylpyrroli- 
din-2-yl methyl)- lH-indole with about one equivalent of 
fumaric acid in methanol. The methanol is then distilled out 40 
and replaced with an equal amount of acetonitrile, thus 
causing crystallization of the salt. 

The compounds of the formula I and the pharmaceutical^ 
acceptable salts thereof (hereinafter, also referred to as the 
active compounds of the invention) are useful psychothera- 45 
peutics and are potent serotonin (5-HTj) agonists and may 
be used in the treatment of depression, anxiety, eating 
disorders, obesity, drug abuse, cluster headache, migraine, 
chronic paroxysmal hemicrania and headache associated 
with vascular disorders, pain, and other disorders arising 50 
from deficient serotonergic neurotransmission. The com- 
pounds can also be used as centrally acting antihyperten- 
sives and vasodilators. 

The active compounds of the invention are evaluated as 
anti-migraine agents by testing the extent to which they 55 
mimic sumatriptan in contracting the dog isolated saphenous 
vein strip (R R A. Humphrey et al., Br. J. Pharmacol, 94, 
1128 (1988)). This effect can be blocked by methiothepin, a 
known serotonin antagonist Sumatriptan is known to be 
useful in the treatment of migraine and produces a selective 60 
increase in carotid vascular resistance in the anaesthetized 
dog. It has been suggested (W. Fenwick et al., Br. 7. 
Pharmacol, 96, 83 (1989)) that this is the basis of its 
efficacy. 

EC 30 's for the compounds of formula 1 tested for con- 65 
tracung the dog isolated saphenous vein strip, using the 
procedure referred to above, were less than 1(T*M. 



The active compounds of the present invention are also 
evaluated via the inhibition of plasma protein extravasation 
response within the dura mater of guinea pigs following 
unilateral electrical trigeminal ganglion stimulation. The 
extent to which they mimic sumatriptan, in terms of both 
potency and efficacy, is determined in this assay. The pro- 
cedure is performed on male Hartley guinea pigs (200-250 
g, Charles River Laboratories, Wilmington, Mass., U.S.A.) 
as described in Markowitz et al., J. Neurosci, 7 (12), 
4129-4336 (1987) and also in Lee, et al., Brain Reseach, 
626, 303-305 (1993). The procedure briefly consists of 
placing pemobarbi tone-anesthetized animals in a stereotaxic 
frame. I-BSA (bovine serum albumin) tfOuCi/kg" 1 ) is 
first injected into the femoral vein, followed 5 minutes later 
by drug or vehicle. Bipolar electrodes are then lowered into 
the trigeminal ganglia, and the right ganglion is stimulated 
for 5 minutes (1.2 mA, 5 Hz, 5 msec). The animal is then 
perfused with saline through the left cardiac ventricle and 
sacrificed, and the dura mater is dissected, weighed, and 
counted for radioactivity. Cpm/mg wet weight values are 
determined for the right vs left dura mater, and a ratio for the 
stimulated vs unstimulated sides is generated for each ani- 
mal. Unpaired student's t-test is used to statistically compare 
these ratio values in respective groups treated with vehicle 
or drug. The M.E.D. (minimally effective dose) for a given 
compound is the lowest dose for which the mean value of 
this ratio is significantly lower than that obtained for the 
vehicle-treated group. The effect of the drugs in these assays 
can be partially blocked by metergoline, a known serotonin 
antagonist. 

A similar procedure to the one described above can be 
performed on rats, as described in Matsubara, et al., Br. 7. 
Pharmacol, 104, 3 (1991). 

The active compounds of the invention may also be useful 
in the treatment of headache associated with meningeal 
irritation, including bacterial, fungal, viral, parasitic, and 
chemical meningitis, acquired immune deficiency syndrome 
(AIDS) meningovascular inflammation, and subarachnoid 
hemorrhage. [See W. S. Lee, et al., Evidence Using Con- 
formational^ Restricted Sumatriptan Analogues, CP-122, 
288 and CP- 122,638, that 5-HT, D Receptors Do Not Medi- 
ate Blockade of Neurogenic Inflammation, 23rd Annual 
Meeting of the Society for Neuroscience, Washington, D.C., 
Nov. 7-12, 1993, Abstract #565.6; K. Nozaki, et al., CP-93, 
129, Sumatriptan, Di-hydroergotamine Block c-fos Expres- 
sion Within Rat Trigeminal Nucleus Caudal is Caused by 
Chemical Stimulation of The Meninges, Bn J. Pharmacol 
(1992), 1.06. 409; and Lee, et al, Brain Research, 626, 
303-305 (1993).] 

The compositions of the present invention may be for- 
mulated in a conventional manner using one or more phar- 
maceutically acceptable carriers. Thus, the active com- 
pounds of the invention may be formulated for oral, buccal, 
intranasal, parenteral (e.g„ intravenous, intramuscular or 
subcutaneous) or rectal administration or in a form suitable 
for administration by inhalation or insufflation. 

The compounds of the present invention may be useful in 
the treatment of a considerable number of diseases. These 
include dermatoiogical disorders, including psoriasis; 
eczema and atopic eczematous dermatitis; intractable itch 
(pruritus), including itch associated with liver cirrhosis, 
cancer and hacmodialysis; bums and scalds; sunburn; insect 
bites, urticaria and sweat gland abnormalities. Other derma- 
toiogical disorders include bullous penphgoid, photo der- 
matoses, skin blisters, adult acne, chicken pox and derma- 
titis herpetifunus. 

Other diseases which may be treated with the compounds 
of the present invention are peripheral neurophathies includ- 
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ing postherpetic neuralgia, diabetic neuropathies such as 
peripheral polyneuropathy and radiculopathy; causalgia and 
reflex sympathetic dystrophy; post-mastectomy neuralgia; 
postsurgical neuralgia and pain; vulvar vestibulitis; phan- 
tom limb pain; thalamic syndrome (central post-stroke pain); 5 
temporo mandibular joint syndrome; metarsalgia (Morion's 
neuralgia); and neurogenic pain from nerve compression 
caused, for example, by a prolapsed intervertebral disc or 
carpal and tarsal tunnel syndromes. 

The above-mentioned compounds may also be useful in 10 
alleviating arthritis, including osteoarthritis, rheumatoid 
arthritis, systemic lupus erythematosus, fibromyalgia, 
ankylosing spondilitis and tendinitis. They are also effective 
against gastrointestinal and urogenital diseases including 
cystitis, gastroesophageal reflux, gastritis, urge continence, 15 
inflammatory bowel disease and irritable bowel syndrome; 
they are effective in regulatory gastrointestinal tract motility. 

The compounds may also be used in the treatment of 
headache asociated with substances or their withdrawal (e.g. 
drug withdrawal), tension headache, pediatric migraine and 20 
prophylaxis of migraine and post-traumatic dysautonomic 
cephalgia. 

They may also be used for treating orofacial pain (for 
example toothache and pain of dental origin, earache, TMJ 
pain, sinus pain, myofacial pain, non-arthritic and non- 23 
musculoskeletal cervical pain), mouth ulcers, Meniere's 
disease and atypical facial neuralgia, and also allergic and 
chronic obstructive airways diseases such as rhinitis, con- 
junctivitis, bronchial oedema, bronchial asthma, neurologi- 
cal pulmonary oedema (adult respiratory disease syndrome), 30 
anaphylaxis and angioedema. The compounds are also effi- 
cacious in treating ocular pressure or glaucoma and ocular 
inflammation. 

It is believed that the compounds of formula I and their 
salts are efficacious against emesis caused by several factors 35 
not associated with migraine, including emesis induced by 
anaesthesia, cancer chemotherapy and by motion (seasick- 
ness, space and airsickness). 

The activity of the compounds as anti-emetics may be 
demonstrated by the method of Tatersall et al and Bountra et 40 
al {European Journal of Pharmacology, 250 (1993) R5 and 
249 (1993) R 3 -R«). In this method the extent to which they 
reduce the latency or the number of retches and/or vomits 
induced by emetogins in the conscious ferret compared to 
vehicle — treated animals is measured. It is found that the 45 
compounds are effective against emesis caused by a wide 
range of emetogeny, extending from local irritants to anti- 
cancer radiation treatment. 

Compounds of formula 1 described above but for the fact 
that one or more hydrogen, oxygen, or nitrogen atoms are 50 
replaced by radioactive isotopes thereof. Such radiolabeled 
compounds are useful as research or diagnostic tools in 
metabolism pharmacokinetic studies and in binding assays. 
Specific applications could include the discovery of novel 
receptors involved in the pathogenesis of neurogenic in flam- 55 
mation, leading to diseases such as migraine. Isotopes 
included among the radiolabeled forms of these compounds 
are the 3 H and lA C isotopes thereof (e.g. the 7- 2 H, 7- 3 H, and 
N-( 3 H 3 )-methyl[i.e., having CT 3 on the pyrrolidinyl nitro- 
gen]), for example, (R>N-methyl-3-(l-methyl-2-pyrroHdi- 60 
nylmethyl)-lH-{7- 2 H]-indol-5-yl]memanesulfonamide f (R)- 
N-mcthyl-[3-(l-methyl-2-pyrrolidinylmethyl>lH-[7- 3 H]- 
indol-5-yl]methanesulfonamide, and (R)-N-methyl-[3-(l- 
( 3 H 3 )methyl-2-pyrrolidinylmethyl)-]H-indol-5-yl] 
methanesulphonamide. The 7- 2 H and 7- 3 H derivatives of the 65 
invention can be prepared by the deuteration or tritiation of 
the corresponding 7-bromo-derivative, preferably in the 
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presence of pre-reduced Pearlman's catalyst in an organic 
solvent such as ethanol. The 3 H 3 (i.e., tri-tritiated derivative) 
can be prepared by the reaction of the corresponding corn- 
pound having no substitution on the pyrrolidinyl nitrogen, 
preferably as a salt such as the hydrobromidc, with 3H 
methyl iodide, preferably in the presence of a base such as 
potassium carbonate. 

For oral administration, the pharmaceutical compositions 
may take the form of, for example, tablets or capsules 
prepared by conventional means with pharmaceutical ly 
acceptable excipients such as binding agents (e.g. prcgela- 
tinised maize starch, polyvinylpyrrolidone or hydroxypropyl 
methylcellulose); fillers (e.g. lactose, microcrystalline cel- 
lulose or calcium phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or 
sodium starch glycollate); or wetting agents (e.g. sodium 
lauryl sulphate). The tablets may be coated by methods well 
known in the an. Liquid preparations for oral administration 
may take the form of, for example, solutions, syrups or 
suspensions, or they may be presented as a dry product for 
constitution with water or other suitable vehicle before use. 
Such liquid preparations may be prepared by conventional 
means with pharmaceutically acceptable additives such as 
suspending agents (e.g. sorbitol syrup, methyl cellulose or 
hydrogenated edible fats); emulsifying agents (e.g. lecithin 
or acacia); non-aqueous vehicles (e.g. almond oil, oily esters 
or ethyl alcohol); and preservatives (e.g. methyl or propyl 
p-hydroxybenzoates or sorbic acid). 

For buccal administration the composition may take the 
form of tablets or lozenges formulated in conventional 
manner. 

The active compounds of the invention may be formu- 
lated for parenteral administration by injection, including 
using conventional catheterization techniques or infusion. 
Formulations for injection may be presented in unit dosage 
form e.g. in ampules or in multi-dose containers, with an 
added preservative. The compositions may take such forms 
as suspensions, solutions or emulsions in oily or aqueous 
vehicles, and may contain formulating agents such as sus- 
pending, stabilizing and/or dispersing agents. Alternatively, 
the active ingredient may be in powder form for reconsti- 
tution with a suitable vehicle, e.g. sterile pyrogen-free water, 
before use. 

The active compounds of the invention may also be 
formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository 
bases such as cocoa butter or other glycerides. 

For intranasal administration or administration by inha- 
lation, the active compounds of the invention are conve- 
niently delivered in the form of a solution or suspension 
from a pump spray container that is squeezed or pumped by 
the patient or as an aerosol spray presentation from a 
pressurized container or a nebulizer, with the use of a 
suitable propellant, e.g. dichlorodifluoromethane, trichiorof- 
luoromethane, dichlorotetrafluoroeihane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol, the 
dosage unit may be determined by providing a valve to 
deliver a metered amount. The pressurized container or 
nebulizer may contain a solution or suspension of the active 
compound. Capsules and cartridges (made, for example, 
from gelatin) for use in an inhaler or insufflator may be 
formulated containing a powder mix of a compound of the 
invention and a suitable powder base such as lactose or 
starch. 

A proposed dose of the compound (R>5-(methylamino- 
sulfonylmethyl)-3-(N-memylpyrrolidin-2-ylmethyI)-lH-in- 
dole for oral, parenteral or buccal administration to the 
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average adult human for the iTeaimenl of ihe conditions 
referred to above (e.g., migraine) is 0.1 ug to 200 mg of the 
active ingredient per unit dose which could be administered, 
for example, 1 to 4 times per day. In one embodiment, the 
pharmaceutical composition includes 0.1 ug to less than 0.1 5 
mg of the active ingredient per unit dose, and in another 
embodiment, the pharmaceutical composition includes 0.1 
ug to 0.09 mg of the active ingredient per unit dose. 

A proposed dose of the compound (R)-5-(aminosulfonyl- 
methyl)-3-(N-methylpyrro)idin-2-ylmethyl)- 1 H-indole for 10 
oral, parenteral or buccal administration to the average adult 
human for the treatment of the conditions referred to above 
(e.g., migraine) is 0.1 ug to 200 mg of the active ingredient 
per unit dose which could be administered, for example, 1 to 
4 times per day. In one embodiment, the pharmaceutical IS 
composition includes 0.1 pg to less than 0. 1 mg of the active 
ingredient per unit dose, and in another embodiment, the 
pharmaceutical composition includes 0.1 ug to 0.09 mg of 
the active ingredient per unit dose. 

A proposed dose of the compound (R)-5-(meihylamino- 20 
sulfonylmemyl)-3-(pyrroHdin-2-ylmemyl)-l H-indole for 
oral, parenteral or buccal administration to the average adult 
human for the treatment of the conditions referred to above 
(e.g., migraine) is 0.01 pg to 200 mg of the active ingredient 
per unit dose which could be administered, for example, 1 to 25 
4 times per day. In one embodiment, the pharmaceutical 
composition includes 0.01 ug to less than 0.1 mg of the 
active ingredient per unit dose, and in another embodiment, 
the pharmaceutical composition includes 0.01 pg to 0.09 mg 
of the active ingredient per unit dose. 30 

A proposed dose for the other active compounds of the 
invention for oral, parenteral or buccal administration to the 
average adult human for the treatment of the conditions 
referred to above (e.g., migraine) is 0.1 to 200 mg of the 
active ingredient per unit dose which could be administered, 35 
for example, 1 to 4 times per day. 

Aerosol formulations for treatment of the conditions 
referred to above (e.g., migraine) in the average adult human 
arc preferably arranged so that each metered dose or "puff" 
of aerosol contains 0.01 ug to 1000 ug of the compounds 40 
(R)-5-(methylaminosulfonylmeUiyl)-3-(N-methyl-pyrroli- 
din- 2-ylmethyl)-l H-indole, (R)-5-(aminosulfonylmethyl)- 
3-(N-methylpyrrolidin-2-ylmethyl)- 1 H-indole or (R)-5- 
(methylaminosulfonylmethyl)-3-(pyaolidin-2-ylmethyl)- 
lH-indolc. In one embodiment, each metered dose or "puff" 45 
of aerosol contains 0.01 ug to less than 20 ug of the active 
ingredient, and in another embodiment, each metered dose 
or "puff" of aerosol contains 0.01 ug to 19 pg of the active 
ingredient. The overall daily dose with an aerosol will be 
within the range 0.05 pg to 10 mg. In one embodiment, the 50 
overall daily dose with an aerosol will be within the range 
0.05 ug to less than 100 ug of the active ingredient, and in 
another embodiment, the overall daily dose with an aerosol 
will be within the range 0.05 ug to 99 ug of the active 
ingredient. Administration may be several limes daily, for 55 
example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 
doses each time. 

Aerosol formulations for treatment of the conditions 
referred to above (e.g., migraine) in the average adult human 
are preferably arranged so that each metered dose or "puff" 60 
of aerosol contains 20 ug to 1 000 ug of the other compounds 
of the invention. The overall daily dose with an aerosol will 
be within the range 100 ug to 10 mg. Administration may be 
several limes daily, for example 2, 3, 4 or 8 limes, giving for 
example, 1, 2 or 3 doses each lime. 65 

The above-cited ranges will generally be those most 
desirably employed in the administration of die active 
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compounds. Nevertheless, variations may still occur 
depending on the age, weight, the patient* s individual 
response to the compound being administered, as well as the 
severity of the condition for which he, or she, is being 
treated and the type of pharmaceutical formulation chosen 
and lime period and interval at which such administration is 
carried out. In some instances, dosage levels below the 
lower limit of the aforesaid ranges may be more than 
adequate, while in other cases still larger doses may be 
employed without causing harmful side effects provided that 
such higher dose levels are first divided into small doses for 
administration throughout the day. 

The following Examples illustrate the preparation of the 
compounds of the present invention. Melting points are 
uncorrected. NMR data are reported in parts per million (6) 
and are referenced to the deuterium lock signal from the 
sample solvent. Specific rotations were measured at room 
temperature using the sodium D line (589 nm). 

Commercial reagents were utilized without further puri- 
fication. Chromatography refers to column chromatography 
performed using 32-63 pm silica gel and executed under 
nitrogen pressure or compressed air pressure (flash chroma- 
tography) or gravity conditions. Room temperature refers to 
20°-25° C. 



EXAMPLE 1 



General Procedure for the Reduction of 
Benzyloxy-carbonyl-Pyrrolidin- 

2-ylcarbonyl- 1 H-indole, 
N-Bcnzyloxy-carbonyl-azetidin- 

2-ylcarbonyl-l H-indoles, or 
N-Benzyloxy-carbonyl-piperidin- 
2-ylcarbonyl-l H-indoles Forming 
3-(N-Methyl-Pyrrolidin- 2-ylmethyl)-l H-indoles, 
3-(N-Methylazetidu> 2-ylmethyl)-l H-indoles, or 
3-(N-Methylpiperidin-2-ylmethyl)-lH-indoles, 
respectively. 

To a stirred solution of (R)- or (S)-(N-benzyloxycarbon- 
ylpyrrolidin- 2-ylcarbonyl)-l H-indole, (R)-, (S), or (R£> 
(N-benzyloxycarbonylazetidin-2-ylcarbonyl)- 1 H-indole, or 
(R)-, (S)-, or (R,S)-(N-benzyloxycarbonylpiperidin- 2-ylcar- 
bonyl)-! H-indole, (5.00 mmol) in anhydrous tetrahydrofu- 
ran (20 mL) at room temperature under nitrogen was care- 
fully added lithium aluminum hydride (0.57 g, 15.0 mmol, 
3.0 eq) as a powder, and the resulting mixture was stirred at 
room temperature under nitrogen for 1 hour. The mixture 
was then heated at reflux (66° C.) under nitrogen for 12 
hours. The reaction was then quenched with successive 
additions of water (0.5 mL), aqueous sodium hydroxide 
(20%, 0.5 mL), and then additional water (1.0 mL), and the 
resulting mixture filtered through diatomaceous earth (Celilc 
(trademark)). The solids were then washed with copious 
amounts of ethyl acetate (50 mL). The combined filtrate was 
then washed with water (20 mL), dried (MgS0 4 ), and 
evaporated under reduced pressure. The residue was then 
column chromatographed using silica gel (50 g) and elution 
with the appropriate solvent system to afford the 3-(N- 
methylpyrrolidin-2-ylmethyl)-l H-indole, 3 -(N-methylaze- 
lidin-2-ylmethyl)-l H-indole, or 3 -(N-meihylpipcridin-2-yl- 
meihyl)-l H-indole. Following this procedure the following 
compounds were prepared: 

A. (S>5-Mcihoxy-3-(N-mcthylpyrrolidin-2-ylmethyl)- 1H- 
indole 
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(S)-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5- 
methoxy-1 H-indole was used. The chromatographic eluent 
was 8% iricthylamine in ethyl acetate to afford the title 
compound (yields ranged from 22 io 57%) as an oil: TR 
(CHCI3) 3475, 1625, 1585, 1480, 1455 cm" 1 ; l H NMR 5 
(CDCI3) 68.13 (br s, 1H), 7.23 (d, J=8.8 Hz, 1H), 7.04 (d, 
J=2.4 Hz, 1H), 6.97 (d, J=2.2 Hz, 1H), 6.84 (dd, J=2.4 and 
8.8 Hz, 1 H), 3.86 (s, 3H), 3.1 7-3.1 0 (m, 2H), 2.58 (dd, J=9.9 
and 13.9 Hz, 1H), 2.50-2.40 (m, 1H), 2.47 (s, 3H), 
2.26-2.17 (m, 1H), 1.89-1.72 (m, 2H), 1.70-1.52 (m, 2H); 10 
,3 C NMR (CDC1 3 ) 5153.8, 131.4, 128.2, 122.7, 113.9, 
111.8, 111.7, 101.1, 66.6, 57.5, 56.0, 40.8, 31.5, 30.0. 21.9; 
LRMS, m/2 (relative intensity) 244 (NT, 7), 160 (20), 145 
(16), 117 (21), 84 (100); HRMS: calculated for C^H^O: 
244.1573; found: 244.1575; [a] 23 ^-^ 0 (CHC1 3 , c=1.0). 15 

B. (R)-5-Methoxy-3-(N-methylpyrrolidin>2-ylmethyl)- 
1 H-indole 

(R)-(N-Bcnzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5- 
mcthoxy-lH-indolc was used. The chromatographic cluent 
was 8% triethylamine in ethyl acetate to afford the title 20 
compound (yields ranged from 13 to 61%) as an oil whose 
spectral and physical properties were identical with the 
spectral and physical properties of the title compound of 
Example 1A with the exception of specific rotation of plane 
polarized light: [aj^^lOO 0 (CHC1 3 , c=1.0). HRMS: cal- 25 
culated for C 15 H 20 N 2 O; 244.1573; found: 244.1547. 

C. (R)-5-Dibenzylamino-3'(N-methylpyrrolidin'2-ylm- 
ethyl)-! H-indole 

(R)-3-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5- 
dibenzylamino-1 H-indole was used. Column chromatogra- 30 
phy using elution with methylene chloride/methanol/aromo- 
nium hydroxide [9:1:0.1] afforded the title compound as a 
pale green foam: 'H NMR (CDC1 3 ) 87.82 (br s, NH), 
7.35-7.19 (m, 10H), 7.20 (d, J=8.6 Hz, 1H), 6.95 (d, J=2.1 
Hz, 1H), 6.85 (dd, J=2.3 and 8.7 Hz, 1H), 6.80 (d, J=2.2 Hz, 35 
1H), 4.65 (s, 4H), 3.25-3.02 (m, 2H), 2.52 (dd, J=9.5 and 
13.9 Hz, 1H), 2.39-2.15 (m, 2H), 2.30 (s, 3H), 1.85-1.40 
(m, 4H); ,3 C NMR (CDC1 3 ) 6 143.2, 139.7, 130.5. 128.5, 
128.2, 127.3, 126.8. 122.9, 112.5. 112.2, 111.8, 103.4,67.0, 
57.4, 56.4. 40.6, 31.4, 29.7, 21.9. HRMS: calculated for 40 
Ca 8 H 3 ,N 3 409.2520. Found 409.2475. 

D. (R)-5-Methoxy-3-(N-methylpiperid-2-ylmethyl)-lH-in- 
dole 

(R)-MN-Benzyloxycarbonylpiperid-2-yIcarbonyl)-5- 
methoxy-1 H-indole was used. Column chromatography 45 
using elution with 6% triethylamine in ethyl acetate afforded 
the title compound as a white foam: 13 C NMR (CDCl 3 ) 
5153.7, 131.4, 128.3,123.3, 113.2, 111.7,111.6, 101.2,64.4, 
57.2, 55.9, 43.4, 31.0, 28.8, 25.9. 24.1; [a] 25 ^!* 
(CDC1 3 , c=1.0); HRMS: calculated for C^H^NjO: 258. 50 
1734. Found: 258. 1710. 

E. (S)-5-Memoxy-3-(N-memylazeddin-2-ylmewyl)-lH-in- 
dole 

(S)-3-(N-Benzyloxycarbonylazetidinyl'2-ylcarbonyl)-5- 
methoxy-lH-indole was used. The chromatographic cluent 55 
was 8% triethylamine in ethyl acetate to afford the title 
compound asa white solid: mp, 118.0°-120.0° C; l3 CNMR 
(CDC1 3 ) 8153.8, 131.6, 128.0, 122.9, 112.3. 111.9, 111.8, 
101.0, 68.5, 56.0 53.1. 44.7, 32.4, 25.0; [ap.^-44 0 
(CHC1 3 , c=1.0). Anal, calcd for C, 4 H J8 N 2 0: C, 73.01; H, 60 
7.88, N, 12.16. Found: C, 72.65; H, 7.91; N, 12.06. 

F. (R,S)-5-Methoxy-3-(N-methylazetidin-2-ylmethyl)-lH- 
indole 

(R,S)-3-(N-Benzyloxycarbonylazeu'diny)-2-ylcarbony))- 
5-methoxy-l H-indole was used. The chromatographic eluet 65 
was 10% triethylamine in ethyl acetate to afford the title 
compound as a white solid: mp, 116.0°-119.0° C; Anal. 
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calcd for C 14 H 18 N 2 0: C, 73.01; H, 7.88; N. 12.16. Found: 
C, 72.61 ;H, 7.99; N, 12.10. 

EXAMPLE 2 

General Method for the Hydrogenation of 
5-(2-Sulfonyl-ethenyl)- 
3-(N-memylpyrrou*dm-2-y lmethyl)- 1 H-indoles to 
Form 5-(2-Sulfonylethyl)-3-(N-methylpyrrolidin- 
2-y)methyJ> J H-indoles 

A solution of 5-(2-sulfonylethenyl)-3-(N-mefoylpyrroli- 
din- 2-yl>l H-indole (0.47 mmol) and 10% Pd/C (0.150 g) 
in ethanolic hydrogen chloride [prepared from absolute 
ethanol (10 mL) and acetyl chloride (43 uL)] and N,N- 
dimethylformamide (7.5 mL) was shaken under a hydrogen 
atmosphere (15 psi) at room temperature for 20 hours. The 
resultant reaction mixture was filtered through diatomaceous 
earth (Celite (trademark)), washed with absolute ethanol, 
and the combined filtrates were evaporated under reduced 
pressure. The residue was partitioned between ethyl acetate 
and water. The organic phase was separated, washed with 
water (3x), brine (lx), dried (NaaSOJ, and evaporated 
under reduced pressure to afford a yellow oil. Column 
chromatography of this oil using silica gel and elution with 
methylene chloride/absolute ethanol/ammonia (90:10:1) 
afforded the appropriate 5-(2-Emylsulfonylethyl)-3-(N-me- 
thylpyrrolidin- 2-ylmethyI)-lH-indolc. Following this pro- 
cedure, the following compounds were prepared: 

A. (R)-5-(2-Ethylsulfonylethyl)-3-(N-methylpyrrolidin-2- 
y lmethyl)- 1 H-indole 

(R)-5-trans-(2-Ethylsulfonylcthcnyl)-3-(N-mcthylpyno- 
lidin- 2-yl methyl)- 1 H-indole (Example 4A) was reduced as 
described above. Chromatography afforded the title com- 
pound (0.33 mmol, 70%) as a gum: TLC (CH 2 C1 2 : 
EiOH:NH 3 , 90:10:1): R/=0.3; [a] 23 o=+o2° (methanol, 
c=0.10). Anal. Calcd for CC Ig H 26 N 2 O 2 S-0.05 CHjC^: C, 
63.21; H, 7.67; N, 8.17; found: C, 63.55; H, 7.61; N, 8.4L 

B. (R)-5-(2-MemyIaminosulfonylethyl)-3-(N-methylpyrro- 
lidin- 2-ylmethyl)-l H-indole 

(R)-5-trans-(2-Methylaminosulfonylethenyl)-3-(N-meth- 
ylpyrrolidin- 2-y lmethyl)-! H-indole (Example 4B) was 
reduced as described above. Chromatography afforded the 
title compound (65%) as a foam. Anal. Calcd for 
CnH^OjS-O.l CH 2 C1 2 : C, 59.71; H, 7.39; N, 12.12; 
found: C, 59.66; H, 7.14; N, 11.90. 

EXAMPLE 3 

General Synthesis of 
3-(N-Benzyloxycarbonylpyrrolidin- 

2-ylcarbonyl)- 1 H-indoles 
3-(N-Benzyloxycarbonylazetidin- 

2-ylcarbonyl)-l H-indoles, or 
3-(N-Benzyloxycarbonylpiperidin- 
2-ylcarbonyl)- 1 H-indoles 

Two solutions containing the reactants were prepared 
separately as follows. To a stirred solution of N-carboben- 
zyloxyproline (D or L, 3.10 g, 12.4 mmol, 1 eq) or N-car- 
bobenzyloxyazetidine-2-carboxylic acid (R or S or race- 
mate, 12.4 mmol) or N-carbobenzyloxypipecolinic acid (R 
or S or racemate, 12.4 mmol) in anhydrous methylene 
chloride (7 mL) with one drop dimethylformamide was 
added oxalyl chloride (1 .60 mL, 1 8.4 mmol, 1 .5 eq), and the 
resulung effervescing solution was stirred at room tempera- 
lure under nitrogen for 1.5 hours. The solution was then 
evaporated under reduced pressure, and any remaining sol- 
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vent was removed from the residual oil using high vacuum 
to afford the N-benzyloxycarbonylproline acid chloride. At 
the same time, a solution of ethylmagnesium bromide (3.0M 
in ether, 4.13 mL, 12.4 mmol, 1 eq) was added to a stirred 
solution of the indole (12.4 mmol) in anhydrous ether (50 
mL), and this cloudy solution was heated at reflux under 
nitrogen for 1 .5 hours to form the indolemagnesium bromide 
salt. The proline acid chloride was then dissolved in meth- 
ylene chloride or ethyl ether (3 mL), and this solution was 
added dropwise to the stirred solution of the indolemagne- 
sium bromide salt at room temperature, and the resultant 
reaction mixture was stirred at room temperature under 
nitrogen for 1 hour. A saturated solution of sodium hydrogen 
carbonate (25 mL) and ethyl acetate (50 mL) was then added 
to the reaction mixture, and this mixture was vigorously 
stirred for 15 minutes. The resulting mixture was filtered 
through diaiomaceous earth (Celite (trademark)), the solids 
washed with copious amounts of ethyl acetate, and the ethyl 
acetate layer was separated from the aqueous layer which 
was extracted with ethyl acetate (2x25 mL). All ethyl acetate 20 
extracts were combined, dried, and evaporated under 
reduced pressure. The residual oil/solid was flash chromato- 
graphed using silica gel (250 g) and eluted with an appro- 
priate solvent system to afford the desired 3-(N-benzyloxy- 
carbonylpyrrolidin- 2-ylcarbonyl)indole,3-(N- 
benzy loxy carbony lazetidin- 2-ylcarbonyl)- 1 H-indole, or 
3-(N-benzy loxy carbonylpiperidin- 2-ylcarbonyl)- 1 H-in- 
dole. . 

A. (S)-3-(N-BerizyloxycarbonylpyrTolidin-2-ylcarbonyl)-5- 
methoxy-1 H-indole 

N-Carbobenzyloxy-L-proline was used. Chromatography 
using 40-60% ethyl acetate gradient in hexanes afforded the 
title compound (yields ranged from 27 to 43%) as a white 
powder. Recrystallization in ethyl acetate/hexanes afforded 
an analytical sample as a white crystalline solid: mp, 
164.0°-165.0° C; IR (KBr) 3250, 1695, 1660, 1585, 1520, 
1485, 1450, 1425 cm" 1 ; 'H NMR (CDCJ 3 ) [Note: the 
spectrum of the title compound appears as a 1 :3 mixture of 
diastereomers due to slow inversion of the amide nitrogen 
on an NMR time scale. Therefore, the ! H NMR will be 
interpreted for each compound separately with the more 
abundant conformer quoted first]8 [more abundant con- 
former] 9.83 (br s. 1H) ( 7.53 (d, J=3.4 Hz, 1H), 7.42-7.30 
(m, 6H), 7.00 (d, J=8.9 Hz, 1H). 6.69 (dd, J=2.4 and 9.0 Hz, 
1H), 5.25 (d, J=12.9 Hz, 1H), 5.14 (d, J=12.5 Hz, 1H), 
5.07-4.99 (m, 1H), 3.74 (s, 3H), 3.78-3.55 (m, 2H), 
2.28-1 .84 (m, 4H) and 5 [less abundant conformer] 9.28 (or 
s, 1H), 7.90 (d, J=23 Hz, 1H), 7.59 (d, J=3.4 Hz, 1H), 7.24 
(d, J=9.0 Hz, 1H), 7.06-6.90 (m, 5H), 6.88 (dd, J=2.7 and 
9.0 Hz, 1H), 5.07-4.99 (m, 2H), 4.96-4.88 (m, 1H), 3.86 (s, 
3H), 3.78-3.55 (m, 2H), 2.28-1.84 (m, 4H); LRMS, m/z 
(relative intensity) 379 (8), 378 (M*\33), 204 (31), 174 (64), 
160 (41), 146 (10), 91 (100). Analysis: calculated for 
C^H^NjCV C, 69.83; H, 5.86; N, 7.40; found: C, 69.81; H, 
5.67; N, 7.40. 

B. (R )-3-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5- 
methoxy-1 H-indole 

N-Carbobcnzyloxy-D-proline was used. Chromatography 
using 40-60% ethyl acetate gradient in hexanes afforded the 
title compound (yields ranged from 25 to 36%) as a white 
powder. Recrystallization in ethyl acetate/hexanes afforded 
an analytical sample as a white crystalline solid: mp, 
165°-166° C. The spectral and physical data for the title 
compound were identical in all respects with the spectral and 
physical data of its enamiomer (the title compound of 65 
Example 3A); HRMS: calculated for C^H^N^: 
378.1582; found: 378.1573. 



C. (R>3-(N-Benzyloxycarbonylpyrrolidin-2-ylcarbonyl)-5- 
dibenzylamino-1 H-indole 

N-Carbobenzyloxy-D-proline was used. Trituration of the 
extraction residue with diethyl ether afforded the title com- 
pound as a solid: top, 176.0°-177.0° C; LRMS (m/z, 
relative intensity) 543 (1 00, M+), 453 (10), 407 (7), 339 (40). 
307 (10). 247 (10), 154 (38); [oj^+m 0 (THF. c=1.0); 
Anal, calcd for C3 3 H 33 N 3 0 3 : C. 77.32; H, 6.12; N, 7.73. 
Found: C, 77.35; H, 6.30; N, 7.66. 

D. (R)-3-(N-Benzyloxycarbonylpiperid-2-yJcarbonyl)-5- 
methoxy- 1 H-indole 

N-Carbobenzyloxy-D-pipecolinic acid was used. Column 
chromatography using elution with 10% ether in methylene 
chloride afforded the title compound as a tan foam: LRMS 
(m/z, relative intensity) 392 (90, M*), 348 (27), 284 (13). 
273 (12), 258 (15), 237 (47), 217 (58). 173 (100). Anal, 
calculated for C 35 H 33 N 3 0 2 : C, 69.22; H. 5.53; N. 7.69. 
Found: C, 6935; H, 5.33; N, 7.64. 

E. (S)-3-(N-BenzyloxycarbonylazeUdinyl-2-ylcarbonyl)-5- 
methoxy-1 H-indole 

(S)-N-Carbobenzyloxyazetidine-2-carboxylic acid was 
used. Trituration of the extract residue with absolute metha- 
nol afforded the title compound as a white solid: mp, 
199.0°-200.0° C. Anal, calcd for C^H^O,: C, 69.22; H, 
5.53; N, 7.69. Found: C, 6935; H, 5.33; N, 7.64. 

F. (R,S)-3-(N-Benzyloxycarbonylazetidinyl)-2-ylcarbonyl)- 
5 -methoxy-1 H-indole 

(R,S>N-Carbobenzyloxyazetidine-2-carboxylic acid was 
used. Trituration of the extract residue with absolute metha- 
nol afforded the title compound as a white solid: mp, 
199.0°-200.0° C. Anal, calcd for C 21 H 20 N 2 0 4 : C, 69.22; H, 
5.53; N, 7.69. Found: C, 68.85; H, 5.47; N, 7.57. 
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EXAMPLE 4 



General Method for the Synthesis of 
5-irans-(2-Sulfonylethenyl)-3-(N-meihylpyrrolidin- 
2-ylmethyl)- 1 H-indoles 

A mixture of the appropriate vinyl sulfone (1.17 mmol, 
1 .4 eq), tri-o-tolylphosphine (0.075 g, 0.25mraol, 033 eq), 
palladium (II) acetate (0.013 g), trieihylamine (0.25 mL, 
1 .79 mmol, 2 eq), and (R)-5-bromo-3-(N-methylpyrrolidi- 
nylmcthyl)- 1 H-indole (0.25 g, 0.85 mmol) in anhydrous 
acetonitrile (3 mL) was heated at reflux under nitrogen for 
17 hours. The resultant reaction mixture was evaporated 
under reduced pressure, and the residue was column chro- 
matographed using silica gel and elution with methylene 
chloride/absolute ethanol/ammonia (90:8:1) to afford the 
title compound. 

A. (R)-5-trans-(2-Ethylsulfonylethenyl)-3-(N-methylpyrro- 
lidin- 2-ylmethyl)- 1 H-indole 

Ethyl vinyl sulfone was used, and chromatography 
afforded the title compound (65%) as a white foam: TLC 
(CH 2 Cl2/EtOH/NH 3 , 90:10:l):R/=0.5. Analysis: calculated 
for C 18 H 2 «N 2 O 2 S«0.2 CH 2 C1 2 : C, 62^5; H, 7.04; N, 8.02; 
found: C, 62.65; H, 6.94; N, 7.92. 

B. (R)-5-lrans-(2-Methylaminosulphonylethenyl)-3-(N-me- 
thyl-pyrrolidin- 2-ylmethyl)- 1 H-indole 

N-methylvinylsulfonamide was used, and chromatogra- 
phy afforded the title compound (71%) as a white foam. 
Analysis: calculated for CnH^N^S^O.l CH 2 Cl 2 : C, 
60.06; H, 6.84; N, 12.29; found: C, 59.74; H, 6.77; N, 11. 97. 
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EXAMPLE 6 



General Procedure for the Hydride Reduction of 3 
-(N-Benzyloxycarbonyl-pyrrolidin- 

2-ylmethyl)-lH-indoIes and 5 
3-(N-Benzyloxycarbonylpiperid-2-yImethyl)- 1 H-indoIcs 
Forming 

3-(N-MethyIpyrrolidin-2-y lmethyl)- 1 H-indoles and 
3 -(N-Methylipcrid-2-ylmethyl)- 1 H-indoles 

10 

To a stirred mixture of lithium aluminum hydride (0.152 
g, 4.00 mmol.2 eq) in anhydrous teirahydrofuran (10 mL) at 
0° C. was added rapidly a solution of the 3-(N-benzyloxy- 
carbonylpyrrolidin- 2-ylrnethyl)-l H-indole or the 3 -(N- 
bcn2yloxycarbonylpiperid-2-ylmethyl)-lH-indole (2.00 15 
mmol) in anhydrous teirahydrofuran (5 mL). The resulting 
mixture is heated at reflux under a nitrogen atmosphere for 
3 hours. The reaction mixture is cooled, and water (0.25 
mL), 15% aqueous sodium hydroxide (0.25 mL), and then 
more water (0.75 mL) were added sequentially. The result- 2 0 
ing mixture was stirred at 25° C. for 30 minutes, filtered, and 
the filtrate was evaporated under reduced pressure. The 
residue was column chroma tographed using silica gel 
(approximately 50 g) and clution with a solution methylene 
chloride:methanol:aramonium hydroxide [9:1:0.1] or other 25 
appropriate solvent system to afford the corresponding 3-(N- 
memylpyrrolidin-2-ylmethyl)-l H-indole or 3-(N-meihylpi- 
perid-2-ylmelhyl> 1 H-indole. 

Following this procedure the following compounds were 
prepared: 30 

A. (R)-5-(Memylarninosulfonylmethyl)0-(N-methylpyrro- 
lidin- 2-ylmethyI)- 1 H-indole 

(R)-3-(N-Ben2yloxycarbonylpyrrolidin-2-ylmethyl)-5- 
(methylaminosulfonylmethyl)-J H-indole was used. The 
reaction residue after aqueous work-up as described above 35 
was triturated with absolute methanol 10 afford the title 
compound as a white solid: top, 213.0°-214.0° C; 'H NMR 
(DMS0-d 6 ) 510.9 (br s, indole NH), 7.51 (be d, 1H), 7.31 
(d, J=8.3 Hz. 1H), 7.16 (br d, 1H), 7.08 (br dd, J=8.3 Hz, 
1H), 6.82 (br q, sulfonamide NH), 4.35 (s, 2H), 3.07-2.95 40 
(m, 2H), 2.54 (d, J=4.7 Hz, 3H), 2.52-2.38 (m, 2H), 2.35 (s, 
3H), 2.10 (br. q, J=8.2 Hz, 1H), 1.75-1.40 (m, 4H); [a] 25 ^ 
+89° (DMSO-d^ c=1.0); Anal, calcd for C^H^SO^. C, 
59.79; H, 7.21 ; N, 13.07. Found: C, 59.66; H, 7.29; N, 12.81. 
M.E.D. for inhibition of plasma protein extravasation i.v. in 45 
guinea pigs, 1.0 pmol per kg. 

B. (R)-5-Aminomethyl-3-(N-methylpyrrolidin-2-ylmethyl)- 
lH-inole 

(R)-3-(N-Benzyloxycarbonylpyrrolidin-2-ylmelhyl)-5- 
cyano-1 H-indole was used. Column chromatography using 50 
elution with 9:1:0.1 [methylene chloride:methanol:ammo- 
nium hydroxide] afforded the title compound as a white 
foam: 13 CNMR 8135.6, 132.3, 127.5, 123.0, 122.8, 121.4, 
317.1, 112.8, 111.5, 66.8, 57.2, 46.4, 40.5, 31.2, 29.2, 21.5; 
HRMS: calculated foTC l5 H 2l N 3 243.1737, found 243.1732. 55 

C. (R,S)-5-(Mcthylaminosulfonylmethyl)-3-(N-melhylpip- 
erid- 2-ylmethyl)-l H-indole 

(R,S)-3-(N-Benzyloxycarbonylpiperidin-2-ylmethyl>5- 
(methylaminosulfonylmethyl)-l H-indole was used. Column 
chromatography using elution with 10% triethylamine in 60 
ethyl acetate afforded the title compound as a clear, colorless 
oil: ,3 C NMR (DMSO-dJ 5135.9, 127.7, 124.0, 323.6. 
121.0, 119.7, 111.9, 311.1,63.9,56.7, 56.3, 43.2, 30.5, 29.0 
27.9. 25.5, 23.7; LRMS (ni/z, relative intensity) 336 (1,M*), 
241 (5), 143 (31), 142 (13), 99 (34), 98 (100), 70 (16); 65 
HRMS calculated for CnH^OjS: 336.1745; found: 
336.1756. 



General Procedure for the Catalytic Reduction of 3 
-(N-Benzyloxycarbonylpyrrolidin- 

2- ylmethyl)-l H-indoles and 3 -(N- 
Benzy loxycarbonylpiperid-2-ylmethyl)- 1 H-indoles 
Forming 3-(Pynolidin-2-ylmelhyl)-l H-indoles and 

3- (Piperid-2-ylmethyl)-lH-indoles 

A mixture of the 3-(N-benzyloxycarbony]pyrrolidin-2- 
ylmethyl)- 1 H-indole or the 3-(N-berizyloxycarbonylpiperid- 
2-ylmethyl)-lH-indole (2.00 mmol), 10% palladium on car- 
bon (0.20 g), and ammonium formate (1.26 g, 20 mmol, 10 
cq) in absolute ethanol (15 mL) was stirred under a nitrogen 
atmosphere for 4 hours. The resulting reaction mixture was 
filtered through diatomaceous eanh, and the filtrate was 
evaporated under reduced pressure. The residue was column 
chromatographed using silica gel (approximately 50 g) and 
elution with a solution of methylene chloride: methanol: 
ammonium hydroxide [8:2:0.2] or other appropriate solvent 
system to afford the corresponding 3-(pyrrolidin-2-ylm- 
ethyl)-l H-indole or 3-(piperid-2-ylmethyl)-l H-indole. 

Following this procedure the following compounds were 
prepared: 

A. (R)-5-(Methylarninosulfonylmethyl)-3-(pyrrolidin-2-yl- 
methyl>l H-indole 

(R)-3-(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-5- 
(methylaminosulfonylmethyl)-l H-indole was used. Column 
chromatography as described above afforded the title com- 
pound as an off-white gum: 13 C NMR (DMSO-dJ 8135.9, 
127.5, 123.8, 123.7, 120.9, 119.7, 112.4, 111.1, 59.2, 56.6, 
45.7, 31.1, 31.0, 29.0, 24.6; [a] 23 ,^ 0 (DMSO-d*, c=1.0); 
[afV-M 0 (EtOH/CHCl 3 (l:l], c=1.0); HRMS: calculated 
for [C,5H 21 N 3 0 2 S»H*]: 308.1433; found: 308.1467. M.E.D. 
for inhibition of plasma protein extravasation i.v. in guinea 
pigs, 0.1 pmol per kg. 

B. (R)-5-Cyano-3-(pyrrolidin-2-ylmethyl)- 1 H-indole 
(R)-3-(N-BenzyloxycarbonylpyrTolidin-2-ylmethyl)-5- 

cyano-1 H-indole was used Column chromatography as 
described above afforded the title compound as an off-white 
gum: ,3 C NMR (CDC1 3 /CD 3 0D) 6138.1, 127.2, 125.0, 
124.4, 124.2, 121.0, 113.4, 112.2, 101.5. 59.5, 50.1, 45.7, 
31.3, 30.3, 24.7; LRMS (M/Z, relative intensity) 225 (M+, 
3), 179 (3), 155 (10), 70 (100); HRMS: calculated for 

C. «H ls N 3 225.1268, found 225.1245. 

C. (R)-3-(Pyrrolidin-2-ylmethyl)- 1 H-indole 

(R)-3 - (N-B enzyloxycarbonylpyrrolidin-2-ylmethyl)- 1 H- 
indole was used. Evaporation of the filtrate residue directly 
afforded the title compound as a white foam: *H NMR 
(CDCJ 3 ) 69.05 (br s, indole NH), 7.50 (d, J=8.6 Hz, 1H), 
7.23 (d, J=8.6 Hz, 1H), 7.12-6.98 (m, 2H). 6.90 (s. 1H). 4.0 
(br s. amine NH). 3.36-3.24 (m, 1H), 2.95-2.75 (m, 3H), 
2.70-2.58 (m, 1H), 1.85-1.50 (m, 3H), 1.45-1.29 (m, 1H); 
la] 23 D =H-18°(CHa 3 ,c=1.0). 

D. (R)-5-Methoxy-3-(Pyrrolidin-2-ylmethyl)-lH-indole 
(R)-3-(N-BenzyloxycarbonylpyrTolidin-2-ylmethyl)-5- 

melhoxy-1 H-indole was used. Evaporation of the filtrate 
residue directly afforded the title compound as a gum: 
LRMS (m/z, relative intensity) 231 (100, M+), 161 (10), 155 
(17), 135 (11), 119 (32); [a^^U 9 (CHCl 3 , c=1.0); Anal, 
calcd for C M H !8 N 2 O0.75 C^Oj (acetic acid salt]: C, 
67.61; H, 7.69; N, 10.17. Found: C, 67.74; H, 7.53; N, 9.90. 

E. (R,S)-5-(Memylarninosulfonylmethyl)-3-(piperid-2-ylm- 
ethyl)-l H-indole 

(R f S)-3-(N-Bcnzyloxycarbonylpiperid-2-ylmethyl)-5- 
(methylaminosulfonylmeihy!)-l H-indole was used. Column 
chromatography as described above afforded the title com- 
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pound as a clear, colorless oil: 13 C NMR (DMSO-dJ 
8136.0, 127.5, 124.2, 123.8, 121.0. 119.8, 111.2, 110.9, 56.8, 
56.7, 45.8, 31.7, 31.4, 29.0. 25.0, 23.9; LRMS (m/z, relative 
intensity) 321 (19, M+), 238 (43), 227 (21), 144 (99), 143 
(100); HRMS: calculated for C^H^N^S: 321.1513; 5 
found: 321.1501. 

EXAMPLE 7 

General Procedure for the Formulation of 3 10 
-(N-Bcnzyloxycarbonylpyrrolidin- 
2-ylmethyl)-lH-indoies and 3 
-(N-Benzyloxycarbonylpirjcrid-2-ylmethyl)- 1 H-indoles 
Via the Palladium Catalyzed Cyclization of 

1 -(N-Bcnzyloxycarbonylpyrrolidin- 1 5 

2-yl>3-(N-(2-halophenyl)-N- 
trifiuoroacetylamino)propencs and 
l-(N-Benzyloxycarbonylpiperid-2-yl)- 
3-(N-(2-halophenyl)-N- 
lrifluoroacetylamino)propenes 20 

A mixture of the l-(N-benzyloxycarbonylpyrrolidin-2- 
yl)-3-(N-(2-halophenyl)-N-uifluoroacetylamino)propene or 
the 1 -(N-benzyloxycarbonylpirxrid-2-yl)-3-(N-(2-halophe- 
nyl>N-trifluoroacetylarnino)propene (2.00 mmol), tetrabu- 25 
tylammonium chloride (2.00 mmol), and palladium(ll) 
acetate (0.089 g, 0.40 mmol, 0.2 eq) in a solution of 
triethylamine (8 mL) and anhydrous N,N-dimethylforma- 
mide (4 mL) was healed at reflux under nitrogen for 2 hours. 
The resulting reaction mixture was evaporated under 30 
reduced pressure, and the residue was partitioned between 
ethyl acetate (25 mL) and water (25 mL). The ethyl acetate 
layer was removed, and the aqueous layer was extracted 
with additional ethyl acetate (25 mL). The organic extracts 
were combined, dried (MgSOJ, and evaporated under 35 
reduced pressure. The residue was column chromatographed 
using silica gel (approximately 50 g) and eluu'on with either 
a diethyl ether gradient in methylene chloride or an acetone 
gradient in methylene chloride to afford the corresponding 
3-(N-beiizyloxycarbonylpyrrolidin-2-y lmethyl)- 1 H-indole 40 
or the 3-(N-benzy)oxycarbonylpiperid-2-y lmethyl)- 1 H-in- 
dolc. 

Following this procedure the following compounds were 
prepared: 

A. (R)-3-(N-Benzyloxycarbonylpyrrolidin-2-ylmethyl)-3H- 45 
indole 

(R)-l-(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-(N-(2-io- 
dophenyl)-N-trifiuoroacetyl-amino)propene was used. Col- 
umn chromatography afforded the title compound as a clear, 
pale brown oil: ! NMR(CDa 3 ) 88.05 (br s, indole NH), 50 
7.49-7.34 (m, 7H), 7.17 (br l, 1H), 7.02 (br s, 1H), 6.95 (br 
s, 1H), 5.24 (s. 2H), 4.28-4.14 (br m, 1H), 3.52-3.41 (m, 
2H), 3.28 (brd, 1H), 2.79-2.63 (m, 1H), 1.90-1.70 (m, 4H); 
LRMS (m/z, relative intensity) 334 (10, M+), 204 (16), 160 
(39), 130 (39), 91 (100). 55 

B. (R)-3-(N-BenzyloxycarbonylpyrTolidin-2-ylmethyl)-5- 
(methylaminosulfonylmethyl)-l H-indole 

(R)- 1 -(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-(N-(2- 
bromo-4-methylarainosulfonylmethylphenyl)-N-trifluoro- 
acetylamino)propene was used. Column chromatography 60 
afforded the title compound as an off-white foam: IR 
(CHCI3) 1673, 1410, 1358, 1324, 1118, 1092 cm' 1 ; LRMS 
(m/z. relative intensity) 441 (9, M+), 237 (29), 204 (77). 1 60 
(97), 143 (73). 91 (100); HRMS: calculated for 
C I3 H 27 N 3 0 4 S: 441.1724; found: 441.1704. 65 

C. (R)-3-(N-Benzyloxy-carbonylpyrrolidin-2-ylmeihyl-5- 
cyano-1 H-indole 
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(R)-l-(N-BenzyloxycarbonylpvTTolidin-2-yl)-3-(N-(2- 
bromo-4-cyanophenyl)-N-trifiuoroacetylamino)propene 
was used. Column chromatography afforded the title com- 
pound as a white foam: IR (1% solution in CHCJ 3 ) 2215, 
1687 cm" 1 ; l3 C NMR [Note: due to slow nitrogen inversion 
two conformers of the products are seen by NMR spectros- 
copy] (CDC1 3 ) 8155.1, 137.9, 137.0, 128.8, 128.5, 128.4, 
128.0, 127.8, 124.9. 124.6, 121.0, 114.0, 113.9, 112.1, 102.3, 
67.2, 66.7, 58.5, 57.6, 47.0, 46.7, 30.3, 30.0, 29.6, 28.8, 23.6, 

22.7. Anal, calcd for C 22 H 2l U 2 Q 2 ''Q.25 C^Oj (acetic 
acid]: C, 72.17; H, 5.92; N, 11.22. Found: C, 72.28; H, 5.76; 
N, 10.95. 

D. (R,S)-3-(N-Benzyloxycarbonylpiperid-2-ylmethyl)-5- 
(methylaminosulfonylmethyl- 1 H-indole 

(R,S)- 1 -(N-Benzyloxycarbony lpiperid-2-yl)-3-(N-(2- 
bromo-4-methylaminosulfonyl-metnylphenyl)-N-trifluoro- 
acetylamino)propcne was used. Column chromatography 
afforded the title compound as an off-white foam: l3 C NMR 
[Note: due to slow nitrogen invcrion two conformers of the 
products are seen by NMR spectroscopy) (CHC1 3 ) 8162.5, 
136.9, 136.2, 128o4, 127.6, 124.5, 123.3, 120.8, 120.3, 
111.5, 66.8, 57.4, 39 J. 36.5, 31.4. 29.8, 25.8. 25.5. 18.8; 
LRMS (m/z, relative intensity) 445 (5, M+), 361 (4), 238 
(40), 218 (80), 174 (100). 143 (53); HRMS calculated for 
C 24 M 29 N 3 0 4 S: 455.1880; found: 455.1899. 

EXAMPLE 8 

(R)-3-(N-Benzyloxycarbonylpyrrolidin- 
2-y lmethyl)-5-meihoxy- 1 H-indolc 

To a stirred mixture of lithium borohydride (0.092 g, 4.22 
mmol, 2 eq) in anhydrous tctrahydrofuran (5 mL) at 0° C. 
was added a solution of the (R>3 -(N-benzyloxycarbon- 
ylpyrrolidin-2-ylcarbonyl)-5-methoxy-l H-indole (0.80 g, 
2.11 mmol) in anhydrous tetrahydrofuran (8 mL). The 
resultant mixture was heated at reflux under nitrogen for 1 
hour. The reaction mixture was cooled, and water (1 mL) 
was added carefully, followed by ethyl acetate (20 mL). The 
resultant mixture was stirred at room temperature for 30 
minutes, dried (MgS0 4 ), filtered through diatomaceous 
earth, and the filtrate was evaporated under reduced pres- 
sure. The residue was column chromatographed using silica 
gel (approximately 50 g) and elution with ethyl acetate/ 
hexanes [1:1] afforded (R)-3 -(N-benzyloxycarbonylpyrTO- 
lidin-2-ylmethyl)-5-methoxy-l H-indole as a colorless gum: 
13 C NMR [Note: due to slow nitrogen inversion two con- 
formers of the products arc seen by NMR spectroscopy] 
(CDC1 3 ) 8162.5, 136.9. 136.2, 128.4, 127.8, 127.6, 124.5, 
123.3, 120.8, 120.3, 111.5, 66.8, 57.4, 39.5, 36.5, 31.4, 29.8, 

25.8, 25.5, 18.8; LRMS (m/z, relative intensity) 364 (30, 
M+), 204 (17), 160 (92), 145 (17). 117 (13), 91 (100). Anal, 
calcd for C 22 H 24 N 2 O 3 «0.5 H 2 0: C, 70.76; H. 6.75; N, 7.50. 
Found: C, 70.70; H. 6.94; N, 7.15. 

EXAMPLE 9 

General Procedure for the Formation of 
1 -(N-Benzyloxy-carbonylpyrrolidin- 

2-yl)-3-(N-(2-halophenyl)-N- 
trifiuoroacetylamino)propenes and 
l-(N-Benzyloxycarbonylpiperid-2-yl)-3- 
(N-(2-halophenyl)-N-trifluoroacetylamino)propcnes 
from the Milsunobu Coupling of 
2-Halo-N-trifluoroacetylanilines with 
1 -(N-Benzyloxycarbonylpyrrolidin-2-y 1 )- 
3 -hydroxy propene or 
1 -(N-Benzyloxycarbonyl-piperid- 
2-yl)-3-hydroxypropene 

To a stirred mixture of l-(N-benzYloxycarbonyipyrn>li- 
din- 2-yl)-3-hydroxypropene or 1 -(N-benzyloxycarbonylpi- 
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perid- 2-yl)-3-hydroxy-propene (R, or S, or racemaie 2.00 
mmol), the 2-halo-N-trifluoroacetylaniline (2.5 mmol, 1.25 
eq), and iriphenylphosphine (0.655 g, 2.50 mmol, 1.25 eq) 
in anhydrous teirahydrofuran at 0° C under a nitrogen 
atmosphere was added diethyl azodicarboxylate {039 mL, 5 
2.48 mmol, 1.25 eq) dropwise. The reaction solution was 
slowly warmed to 25° C. over the course of 2 hours, and then 
stirred at 25° C. under a nitrogen atmosphere for an addi- 
tional 12 hours. The resulting reaction solution was evapo- 
rated under reduced pressure, and the residue was column 10 
chromatographed using silica gel (approximately 50 g) and 
eluuon with either a diethyl ether gradient in hexanes or an 
ethyl acetate gradient in hexanes to afford the corresponding 

1- (N-benzyloxycarbonylpynolidin-2-yl)-3-(N-(2 -halophe- J5 
nyl)-N-uifluoroacetylamino)propene or MN-benzyloxycar- 
bonylpiperid- 2-yl)-3-(N-(2-halophenyl)-N-trifluoroacety- 
lamino)propene. 

Following this procedure the following compounds were 
prepared: 20 

A. (R)-l -(N-Bcnzyloxycarbonylpyrrolidin-2-yI)-3-(N-( 

2- iodophenyl)-N-trifluoroacetylamino)propene 

(R)- 1 -(N-Benzyloxycarbonylpyrrolimn-2-yl)-3-hydrox- 
ypropene and 2-iodo-N-trifluoro-acetylaniline were used. 
Column chromatography afforded the title compound as a 25 
clear, colorless oil: l H NMR (CDC1 3 ) 57.88 (br d, 1H), 
7.43-6.89 (m, 10H), 5.70-5.35 (m, 2H), 5.13 (br s. 2H), 
5.0CM.75 (m, 1H), 4.40-4.29 (m, 3H), 3.6Q-3.42 (m, 3H), 
2.05-1 .45 (m, 4H); LRMS (FAB, m/z, relative intensity) 559 
(100, [MH+]), 515 (52), 451 (15), 244 (7). 30 

B. (R)- 1 -(N-Benzyioxycarbonylpyrrolidin-2-yl)-3-(N-(2- 
bromo-4-methylaminosulfonyImethylphenyl)-N-trifluoro- 
acetylamino)propene 

(R)- 1 -(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-hy drox- 
ypropene and 2-bromo-4-methylaminosulfonylmeihyl-N- 35 
tri II uoroaceiyl aniline were used. Column chromatography 
using elulion with 4% acetone in methylene chloride 
afforded the title compound as a white foam (44%): FAB 
LRMS (m/z, relative intensity) 620 ([MH+ with 8, Br], 618 
([MH+ with 79 Br], 98), 576 (50), 574 (63), 512 (17), 484 40 
(33). 

C. (R)- 1 -(N-Benzyloxycarbonylpynolidin-2-yl)-3-(-N-( 
2-bromo-4-cyanophenyl)-N-uifluoroacetylamino)propene 

(R)- 1 -(N-Bcnzyloxycarbonylpyrrolidin-2-yl)-3-hydrox- 
ypropene and 2-bromo-4-cyano-N-lrifiuoroacetylaniline 45 
were used. Column chromatography using elution with a 
gradient of diethyl ether (5%-100%) in methylene chloride 
afforded the title compound as a clear, colorless oil: IR 
(CHC1 3 ) 2231, 1702, 1157 cm' 1 ; LRMS (m/z, relative 
intensity) 537 (JMH+ with 8, Br], 13), 535 ([MH+ with 50 
79 Br], 13), 402 (29), 400 (30), 294 (55), 292 (57), 244 (80), 
213 (89), 91 (100); Anal. caJcd for C^BrF^ ,N 3 CV0.2 
H 2 0: C, 53,39; H, 3.99; N, 7.78. Found: C, 53.25; H, 3.95; 
N, 7.98. 

D. (R,S)-1 -(N-Benzyloxycarbonylpiperid-2-yl)-3-(N-(2- 55 
bromo-4-methylaminosulfonylmethylphenyl)-N-lrifluoro- 
acetylamino)propene 

(R,S)- 1 -(N-Benzyloxycarbonylpiperid-2-yl)-3-hydrox- 
ypropene and 2-bromo-4-methylarninosulfonylmethyl-N- 
trifluoroacetylaniline were used. Column chromatography 60 
using elution with 20% acetonitrile in methylene chloride 
afforded the title compound as a white foam: FAB LRMS 
(m/z, relative intensity) 634 ([MH+ with 8l Br], 26), 632 
([MH+ with 79 Br], 22), 590 (35), 588 (43), 401 (33), 327 
(48), 281 (75), 207 (90), 147 (100); FAB HRMS: calculated 65 
for C 26 H«BrF 3 N 3 0 3 S«fH+] 632.1043, found 632.1047 [for 
79 Br and * 2 S]. 
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EXAMPLE 10 



General Synthesis of 
2-Ha3o-N-trifluoroacetyl anilines from Reaction of 
2-Haloanilines and Trifluoroacetic Anhydride 

To a stirred solution of the 2-haloaniline (2.00 mmol) and 
pyridine (0.18 mL, 2.22 mmol, 1.1 eq) in anhydrous meth- 
ylene chloride (10 mL) at 0° C. under a nitrogen atmosphere 
was added dropwise trifluoroacetic anhydride (0.31 mL, 
2.19 mmol, 1.1 eq). The resultant reaction mixture was 
stirred at 0° C. under a nitrogen atmosphere for 3 hours. A 
saturated solution of sodium hydrogen carbonate was added 
(15 mL), and this aqueous mixture was extracted with ethyl 
acetate (3x15 mL). The extracts were combined, dried 
(MgSOJ, and evaporated under reduced pressure. The resi- 
due was column chromatographed using silica gel (approxi- 
mately 50 g) and elution with an ethyl acetate gradient in 
hexanes to afford the corresponding 2-halo-N-trifluoro- 
acetylaniline. 

Following this procedure the following compounds were 
prepared: 

A. 2-lodo-N-trifluoroacetylaniline 

2-Iodoaniline was used. Evaporation of the ethyl acetate 
extracts afforded the title compound directly as a white solid: 
mp, 105.0°-106.5 o C; FAB LRMS (m/z relative intensity) 
316 ([MH+], 8), 155 (80), 135 (26), 119 (100); 13 C NMR 
(acctonc-d 6 ) 8206.2, 140.4, 130.2, 130.1, 128.2. 

B. 2-Bromo-4-methylaminosulfonylmethyl-N-trifluoro- 
acetyl aniline 

2-Bromo-4-methylaminosulfony3methylaniline was used. 
Evaporation of the ethyl acetate extracts afforded the title 
compound directly as a white solid: mp, 164.0°-166.0° C. 
Anal, calcd for C lo H 10 BrF 3 N 2 O 3 S: C, 32.02; H. 2.69; N. 
7.47. Found: C, 32.18; H, 2.67; N, 7.30. 

C. 2-Bromo-4-cyano-N-trifiuoroacetylaniline 
2-Bromo-4-aminocarbonylaniIine was used. Dehydration 

of the carboxamide also occurred in this reaction. Column 
chromatography using ethyl acetale/hexanes afforded the 
title compound as a white solid: mp, 125°-130° C; 'H NMR 
(DMSO-d^) 611.6 (br s. NH), 837 (d, J=1.8 Hz, 1H), 7.96 
(dd. J=1.8 and 8.2 Hz, 1H), 7.71 (d. J=8.2 Hz, 1H). 

EXAMPLE 11 



General Procedure for the Bromination of Anilines 
to Form 2-Bromoanilines 

To a stirred solution of the aniline (2.00 mmol) and 
sodium hydrogen carbonate (0.21 g, 2.50 mmol, 1.25 eq) in 
methanol (10 mL) at 0° C. was added dropwise bromine 
(0.113 mL, 2.19 mmol, 1.1 eq). The resulting reaction 
mixture was then stirred at 25° C. for 30 minutes. The 
reaction mixture was then evaporated under reduced pres- 
sure, and the residue was placed in a saturated solution of 
sodium hydrogen carbonate (10 mL). This aqueous mixture 
was extracted with ethyl acetate (3x15 mL). The extracts 
were combined, dried (MgSOJ, and evaporated under 
reduced pressure. The residue was column chromatographed 
using silica gel (approximately 50 g) and elution with an 
appropriate solvent system to afford the corresponding 
2-bromoaniline. 

Following this procedure the following compounds were 
prepared: 

A. 2-Bromo-4-methylaminosulfonylmethylaniline 
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4-Mcihylaminosulfonylmcthylaniline (M. D. Dowle, ct 
al. Eur. Pal. Appl. EP225.726) was used. Column chroma- 
tography using elution with 40% elhyl acetate in hexanes 
afforded the title compound as a white solid: mp, 
104.0°-107.0° C. Anal, calcd Tor C g H n BrN 2 0 2 S: C, 34.42; 5 
H. 3.97; N. 10.04. Found: C. 34.66; H, 3.96; N, 9.96. 
B. 4«Aminocarbonyl-2-bromoaniline 

4-Aminobenzamide was used. Column Chromatography 
using elution with a ethyl acetate gradient (25-50%) in 
methylene chloride afforded the title compound as a white 
solid: mp t 144.5°-146.0° C; ! H NMR (DMSO-dJ 67.93 (d, 10 
J=2.0 Hz, 1H), 7.70 (br s, amide NH), 7.62 (dd, J=2.0 and 
8.5 Hz, 1H), 7.05 (br s, amide NH), 6.77 (d, J=8.5 Hz, 1H), 
5.85 (s, aniline NH 2 ). 



15 



EXAMPLE 12 

l«(N-Benzyloxycarbonylpyrrolidin-2-yl)- 
3 -hydroxy propene or 
1 -(N-Benzy loxycarbonylpiperid-2-yl)-3-hydroxypropene • 

To a stirred solution of either ethyl 3 -(N-benzyloxycar- ^ 
bonylpyrrolidin-2-yl)-2-propenoate or ethyl-3-(N~benzy- 
loxycarbonylpiperid-2-yl)-2-propenoaie (R, or S, or race- 
mate, 10.00 mmol) in anhydrous tetrahydrofuran (75 mL) at 
-78° C. under nitrogen was added dropwise a solution of 
diisobutylaluminium hydride (1.0M in hexanes, 12.0 mL, 
22.0 mmol, 2.2 eq). The resulting solution was stirred at 25 
-78° C. under nitrogen for 30 minutes. The reaction solution 
was then allowed to warmed to room temperature over the 
course of 2 hours. A saturated solution of sodium hydrogen 
carbonate (50 mL) was added, and the aqueous mixture was 
extracted with ethyl acetate (3x50 mL). The extracts were 30 
combined, dried (MgSOJ, and evaporated under reduced 
pressure. Column chromatography of the residue with 
diethyl ether/hexanes [1:1] afforded either 1 -(N-benzyloxy- 
carbonylpynolidin-2-yl)-3-hydroxypropene or 1 -(N-benzy- 
loxycarboDyl-piperid-2-yl)-3-hydroxypropene. 35 

Following the procedure the following compounds were 
prepared: 

A. (R)-l -(N-Benzyloxycarbonylpyrrolidin-2-yl).3-hydrox- 
ypropene 

(R>Ethyl 3-(N-benzyloxycarbonylpyrrolidin-2-yl)-2- 40 
propenoate was used. Chromatography of the extraction 
residue afforded the title compound as a clear, colorless oil: 
'H NMR (CDC1 3 ) 87.40-7.25 (m, 5H), 5.75-5.53 (m, 2H), 
5.2O-5.00 (m, 2H), 4.38 (br m, 1H), 4.06 (br d, J=13.7 Hz, 
2H), 3.45 (br t, J=7 0 Hz, 1H), 2.03-1.68 (m, 4H); [a] 25 ^ AK 
+34° (MeOH, c=1.0); HRMS: calculated for C l5 H 19 N0 3 5 
261. 1365, found 261.1356. 

B. (R,S)-l-(N-Benzyloxycarbonylpiperid-2-yl)-3-hydrox- 
ypropene 

(R.S)-Ethyl 3-(N-benzyloxy carbonylpipcrid-2-y 1 )-2-pro- 
penoate was used. Chromatography of the extraction residue 
afforded the title compound as a clear, colorless oil: LRMS 
(m/z, relative intensity) 257 (3), 212 (12), 193 (8). 175 (65), 
173 (100), 145 (27), 109 (24), 91 (87); l H NMR (CDC1 3 ) 
57.4O-7.20 (m, 5H), 5.70-5.61 (m, 2H), 5.14 (d, J=17.6 Hz, 
1H), 5.10 (d, J=17.5 Hz, 1H). 4.88 (br m, 1H), 4.14-4.00 (m, 
3H), 2.91 (br t, J=12.7 Hz, 1H), 1.78-1.47 (m, 6H). Anal, 
calcd for C l6 H 2) NO 3 *0.1 H 2 0: C, 69.34; H, 7.71; N, 5.05. 
Found: 69.38; H, 7.84; N, 5.16. 



EXAMPLE 13 

Synthesis of Ethyl 
3-(N-BenzyloxycarbonylpyrTolidin-2-yl)-2-propenoatc 
or Ethyl 

3-(N-Benzyloxycarbonylpipcrid-2-yl)-2-propenoatc 

To a stirred solution of N-carbobenzyloxypyrrolidine-2- 
carboxaldchyde or N-carbobenzyloxypiperidinc-2-carboxal- 
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dehyde (5.00 mmol) [S. Kiyooka. et al., J. Org. Chem., 5409 
(1989) and y. Hamada, et al., Chem. Pharm. Bull., 1921 
(1982)] in anhydrous tetrahydrofuran al -78° C. was added 
(carbcthoxy methyl ene)triphenylphosphorane (2.09 g, 6.00 
mmol. 1 .2 eq) as a solid ponionwise. The resulting reaction 
mixture was stirred at room temperature under nitrogen for 
2 hours, and then heated at reflux under nitrogen for 1 hour. 
The reacuon mixture was evaporated under reduced pressure 
and the residue was column chromatographed using silica 
gel (approximately 100 g) and elution with 20% diethyl 
ether in hexanes afforded either ethyl 3-(N-benzyloxycar- 
bonylpyrrolidin-2-yl)-2-propenoaie or elhyl 3-(N-benzy- 
loxycarbonylpiperid-2-yl>2-propenoaie. 

A. (R)-Ethyl 3-(N-Benzyloxycarbonylpyrrolidin«2-yl)- 
2-propenoate 

(R)-N-CarbobenzyloxypyrroHdine-2-carboxaldehyde 
was used. Chromatography as described above afforded the 
title compound as a clear, colorless oil: 'NMR (CDCl 3 -d 6 ) 
57.34-7.25 (m, 5H), 6.89-^.76 (m, 1H), 5.88-5.74 (m, 1H). 
5.18-5.05 (m, 2H), 4.60-4.43 (m, 1H), 4.17 (q, J=7.1 Hz, 
2H). 3.55-3.40 (m, 2H). 2.11-2.00 (m, 1H), 1.90-1.75 (m, 
3H), 1.28 (t, J=7.1 Hz, 3H); l3 C NMR (CDC1 3 ) [Note: due 
to slow nitrogen inversion two conformers of the products 
are seen by NMR spectroscopy] 6166.3, 154.7, 147.9, 147.4, 
136.6, 128.4, 127.9, 120.9, 66.9, 65.8, 60.4, 58.1, 57.7, 46.8, 
46.4, 31.6, 30.8, 23.6, 22.8, 22.6, 15.3, 14.2. 

B. (R,S)-Ethyl 3-(N-BenzyIoxycarbonylpiperid-2-yl)-2-pro- 
penoate 

(R,S)-N-Carbobenzyloxypiperidine-2-carboxaldehydc 
was used. Chromatography as described above afforded the 
title compound as a clear, colorless oil: *H NMR (CDCl 3 -d 6 ) 
87.36-7.27 (m, 5H), 6.85 (dd, J=4.4 and 163 Hz, 1H), 5.80 
(dd, J-2.4 and 16.3 Hz, 1H), 5.11 (s, 2H), 5.01 (br m, 1H), 
4.17 (q, J=6.7 Hz, 2H), 4.05 (br d. J=12.6 Hz, 1H), 2.87 (br 
t, 1H), 1.80-1.35 (m, 6H), 1.27 (t, J=6.6 Hz, 3H); FAB 
LRMS (m/z, relative intensity) 318 ((MH+], 100), 274 (86), 
228 (14), 210 (21), 182 (43), 138 (32). 

EXAMPLE 14 

(R)-5-Amino-3-(N-methylpyrTolidin-2ylmethyl)indole 

A mixture of (R)-5-dibenzylamino-3-(N-meihylpyrroli- 
din-2-ylmethyl)indole (1.08 g, 2.64 mmol) and palladium 
[11] hydroxide on carbon (0.6 g) in absolute ethanol (25 mL) 
was shaken under a hydrogen atmoshpere (3 aim) at 40° C. 
for 4 hours. The resulting mixture was filtered through 
diatmaceous earth, and ihe filtrate was evaporated under 
pressure to afford the title compound (0.60 g, 2.62 mmol, 
99%) as a white foam: *H NMR (DMSO-d^) 810.65 (br s, 
NH), 7.14 (d, J=2.2 Hz, 1H), 7.12 (d, -J=8.6 Hz, 1H), 6.85 
(d, M.6 Hz. 1H), 6.60 (dd, J=2.0 and 8.6 Hz, 1H), 
3.63-2.83 (m, 7H), 2.78 (s, 3H), 2.05-1.67 (m, 4H); [ctfV 
+9° (MeOH, c=1.0); HRMS: calculated for C 14 H, 9 N 3 : 
229.1575; found 229.1593. 

EXAMPLE 15 

General Synthesis of 5-Carbonylamino-3 
-(N-methyl-pyrTolidin-2-ylmelhyl)-lH-indoles and 
5-Sulfonylamino-3 
-(N-mcthylpyrrolidin-2-ylmethyl)- 1 H-indo!es 

To a stirred solution of (R)-5-amino-3 -(N-methylpyrro- 
lidin-2-ylmethy!) indole (0. 229 g, 1.00 mmol) and iriethy- 
lamine (0.21 mL, \J5 mmol, 1.5 eq) in anhydrous acetoni- 
irile (3 mL) at 0° C. under nitrogen was added the 
appropriate carbonyl chloride or sulfonyl chloride (1J 
mmol, 1.5 eq). The resulting reaction mixture was stirred al 
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room temperature for 12 hours. The reaction mixture was 
then evaporated under reduced pressure, and the residue was 
column chromatographed using silica gel (approximately 25 
g) and elution with an appropriate solvent system afforded 
the appropriate 5-carbonylamino-3-(N-memylpynolidin-2- 5 
ylmcthyl)-lH-indole or 5-sulfonylamino-3 -(N-methylpyr- 
rolidin-2-y lmethyl)- 1 H-indole. 

Following this procedure the following compounds were 
prepared: 

A. (R)-5-Bcnzyloxycarbonylamino-3 -(N-methylpyrrolidin- 10 
2-ylmethyl)- 1 H-indole 

Benzyl chloroformate was used. Column chromatography 
using elution with triethylamine/aceione/ethyl acetate 
[2:10:88] afforded the title compound as an off-white foam: 
,3 C NMR (CDC1 3 ) 6163.3, 136.4, 133.6, 129.8, 128.6, 15 
128.2, 127.9, 126.0, 123.2, 113.8, 111.4, 110.1, 66.8, 66.5, 
57.5, 40.8, 31.5, 29.8, 21.8; LRMS (m/z, relative intensity) 
363 (M+, 12), 279 (7), 184 (7), 171 (33), 108 (100); HRMS: 
calculated for C^H^NgC^ 363.1949, found 363.1926. 
Anal, calcd for C 22 H 25 N 3 O 2 »0.4 C«H 8 0 4 [ethyl acetate]: C, 20 
71.09; H, 7.13; N, 10.54. Found: C, 70.82; H, 7.03; N, 10J8. 

B. (R )-3-(N-Methylpyrrolidin-2-ylrnethyl)-5 -methylsul- 
fonamido- 1 H-indolc 

Methancsulfonyl chloride was used. Column chromatog- 
raphy using elution with triethylamine/aceione/ethyl acetate 25 
[1:3:6] afforded the title compound as a white foam: ,3 C 
NMR (CDC!,) 8134.9, 128.3, 128.2, 123.6, 119,3, 115.0, 
1 13.9. 1 1 2.0, 66.7, 57.3, 40.7, 38.7, 31 3, 29.4, 21 .7; HRMS: 
calculated for C 15 H 2l N 3 0 2 S [with 32 S] 307.1356, found 
307.1323. 30 

C. (R)-5-Acetylaminc-3-(N-memylpyTrolidin-2-ylmethyl> 
1 H-indole 

Acetyl chloride was used. Column chromatography using 
elution with triethylamine/aceione/ethyl acetate [1:3:6] 
afforded the title compound as a white foam: 13 C NMR 35 
(acetone-dj 6168.3, 134.4, 132.2, 128.7, 124.1, 115.7, 13.8, 
111.6, 110.2, 67.3, 58.0, 40.9, 31.9, 30.5, 24.1, 2.5; LRMS 
(m/z, relative intensity) 271 (M+, 39), 241 (4), 207 (5), 187 
(20), 144 (20), 84 (100); HRMS: calculated for C 16 H 2I N 3 0 
271.1686, found 271.1693. Anal, calcd for C 16 H 21 N 3 CM.15 40 
H 2 0: C, 65.80; H, 8.04; N, 14.39. Found: C, 5.99; H, 7.90; 
N, 13.99. 

D. (R)-5-N,N-Dimethylarninocarbonylamino-3 -(N-methyl- 
pyrrolidin-2-ylmelhyl)-l H-indole 

Dimethylcarbamyl chloride was used. Column chroma- 45 
tography using elution with methylene chloride/methanol/ 
ammonium hydroxide [9:1:0.1] afforded the title compound 
as an off white foam: 'H NMR (CDC1 3 ) 58.95 (or s, 1H), 
7.49 (br s, 1H), 7.15-7.06 (m, 2H). 6.82 (d, J=1.9 Hz, 1H), 
6.44 (br s. 1H), 3.12-3.05 (m, 2H), 3.00 (s, 6H), 2J8-2.40 50 
(m, 2H), 2.40 (s, 3H), 2.18 (br q, J=8.1 Hz, 1H), 1.83-1.47 
(m, 4H); ,3 C NMR (CDC1 3 ) 6157.2, 133.8, 130.5, 127.7, 
123.2, 117.8, 113.0, 112.0, 1113, 66.5, 57.4, 40.6, 36.4, 
31.4, 29.8, 21.7; LRMS (m/z, relative intensity) 300 (M+, 
50), 217 (10), 171 (20), 84 (100); HRMS: calculated for 55 
C 17 H 24 N 4 0 300.1952, found 300.1957. 

E. (R)-5-Trifluoroacctylamino-3-(N-methylpyrrolidin-2-yl- 
mcthyl)-l H-indole 

Trifluoroacetic anhydride was used. Column chromatog- 
raphy using elution with methylene chloride/methanol/am- 60 
monium hydroxide [9:1:0-0.1] afforded the title compound 
as an off white foam: 'H NMR (CDC1 3 ) 68.99 (br s, 1H), 
7.80 (br s, 1H), 7.27-7.19 (m, 2H), 6.95 (d, -J=1.4 Hz, 1H0, 
3.16-3.08 (m, 2H), 2.58 (dd, J=9.4 and 13.5 Hz, 1H). 
2.57-2.43 (m, 1H). 2.43 (m, 1H), 2.43 (s. 3H), 2.22 (dd, 65 
J=9.2 and 17.5 Hz, 1H), 1.85-1.46 (m, 4H); l3 C NMR 
(CDC1 3 ) 6134.5, 127.7, 126.9, 323.8, 316.1, 113.9, 111.9. 



111.6, 104.1, 66.6, 57.3, 40.6, 31.3, 29.5, 21.7; HRMS: . 
calculated for C l6 H I8 F 3 N 3 0 325.1403, found 325.1378. 

EXAMPLE 16 

(R)-3-(N-MemylpyTrolidin-2-ylmethyl)-5-(2 
-methylsulf onamidomethyl)- 1 H-indole 

To a stirred mixture of (R)-5-aminomelhyl-3 -(N-meth- 
ylpyrrolidin-2-ylmethyl)-l H-indole (0.113 g, 0.46 mmol) 
and pyridine (50 uL, 0.93 mmol, 2.0 eq) in a solution of 
dimethylformamide and acetonitrile (1:3, respectively, 2 mL 
total) at 0° C. under nitrogen was added methancsulfonyl 
chloride dropwise (44 uL, 0.56 mmol, 1.3 eq). The resulting 
reaction solution was stirred at room temperature under 
nitrogen for 1 hour, and then it was evaporated under 
reduced pressure. The residual oil was column chromato- 
graphed using silica gel (6 g) and elution with methylene 
chloride/mcthanol/ammonium hydroxide [9:1:0.1] afforded 
the title compound (0.044 g, 0.14 mmol, 30%) as a white 
foam: *H NMR (CDC1 3 ) 68.25 (br s, NH), 7.54 (br s, 1H), 
7.35 (d, 1=8.4 Hz, 1 H), 7.17 (dd, J=l .6 and 8.4 Hz, 1H), 7.06 
(d, M.8 Hz, 1H), 4.78 (br s. NH), 4.42 (s, 2H), 3.20-3.12 
(m, 2H), 2.87 (s, 3H), 2.64 (dd. J=9.4 and 13.9 Hz, 1H). 
2.54-2.43 (m, 1H), 2.47 (s. 3H). 2.25 (dd, J=9.3 and 17.3, 
1H), 1.86-1.52 (m, 4H); l3 C NMR (CDC1 3 ) 6135.8, 127.8, 
127.3, 123.0, 122.0, 118.5, 113.7, 311.6, 66.7. 57.4, 47.9, 
40.9, 40.7, 31.3, 29.5, 21.7; LRMS (m/z relative intensity) 
321 (28), 320 (M+, 26), 237 (51), 157 (100), 343 (64), 329 
(78); HRMS: calculated for C l6 H 22 N 3 0 2 S 320.1435, found 
320.1453. 

EXAMPLE 17 

General Synthesis of Allylsulphonamides 
A. Allylsulphonanride 

The title compound was prepared by the method of M. A. 
Belous and 1. Ya. Postouski, Zhur. Obschei. Khirru, 1950, 20, 
1701. 

B. N-Methylallylsulphonamide 

The title compound was prepared by an analogous pro- 
cedure to above by using methyl amine instead of ammonia. 
Anal. Calcd for C 5 H u N0 2 S; C.40.25; H.7.43; N,9.38. 
Found: C,40.51; H,7.37; N.9.70. 

EXAMPLE 18 

Preparation of Ethylallylsulphone 

The title compound was prepared by the method of R. J. 
Palmer and C. J. M. Stirling., J. Amer. Ckem. Soc. t 1980, 
102, 7888. 

EXAMPLE 19 

General Synthesis of Vinyl Sulphonamides 

Where the required vinylsulphonamide was not commer- 
cially available, they were prepared by the following pro- 
cedure based on the procedure described in Zhur. ObscheL 
Khinu, 1959, 29, 1494. 
A. N,N-Dimethylvinylsulphonamide 

To a stirred solution of chloroethylsulphonyl chloride (25 
g, 153 mmol) in dry diethyl ether (150 mL) at -10° C, was 
added dropwise a solution of dimethylamine (30 JS mL, 460 
mmol) in dry diethyl ether (100 mL) over 5 minutes. After 
stirring for 90 minutes at -10° C. the solution was filtered 
and evaporated in vacuo. The residue was distilled to give 
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the title compound (9.5 g, 46%): b.p. 120°-122° C. (20 
mmHg). Anal. Calcd for C 4 H 9 N0 2 S: C35.54; H.6.71; 
N,10.36%. Found: C.35.36; H,6.37; N.10.19. 
B. The following examples were prepared by the general 
procedure above, using the appropriate amine starring mate- 
rial. Purification was by distillation or column chromatog- 
raphy. 



K?NSO,-CH = CH, 



Analysis % 
(Theoretical in brackets) 



R 2 N 



Isolated Form 



McNH- 

c- 
c- 

nPr 2 N- 
nPrNH- 



Ofl b.p. 93-5 e C 
(0.05 mm Hg) 



Literature compound 
U.S. 3,761,473 




iJWH- 



on 


47.97 


7.41 


7.81 




(4757 


7.48 


7.99) 


Oil 


44.73 


6.80 


8.62 




(44.70 


6.88 


8.69) 


Oil 


5037 


8.79 


7.68 




(50.23 


856 


732) 


Oil 


40.22 


735 


9.1 




(40.24 


7.43 


939) 


Oil 


40.51 


5.85 


935 




(40.79 


6.16 


9.52) 


Oil 


40.42 


733 


930 




(40.25 


7.43 


939) 



Analysis % 
(Theoretical 
in brackets) 



Isolated Form 



RS — CHjCHj — OH 



nPr 



Oil Vu EtOAc 
V*HjO 



48.68 
(48.76 



9.79 
10.06) 
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Analysis % 
(Theoretical 
in brackets) 



Isolated Form 



H 



nBu 

nPr 
nBu 

nPr 
nBu 

nBu 



Oil 



RS— CHXH 2 -C] 



TJ.c - Rf. 0.26 
(SiO,. Eiher/Hexcne 
1:1) 



on Vi h } o v» 

Oil 1.0 HjO 



RSOi— CH g CH a Cl 



41.63 
(41.65 
4231 
(42^1 



Oil 



Oil Yu CHjQj 

RSQ 3 — CH=CH 2 

Oil 



34.75 
(35.19 
38.41 
(38.27 



48.95 
(48.62 



7.60 
7.69) 
7.84 
8.27) 



6.68 
630) 
7.01 
6.95) 



8.07 
8.16) 



EXAMPLE 21 

General Synthesis of indoles with 5-alkenyl 
subsiituents 

A. (R)-5-trans-(2-N,N-Dimethylaminocarbonylcthenyl)- 
3-(N-memylpyrrolidin-2-ylmethyl)- 1 H-indole 

A mixture of N,N-dimethylacrylamide (134 uL, 1.3 
mmol), tri-o-iolylphosphinc (91 mg, 0.3 mmol), palladium 
(II) acetate (15 mg, 0.07 mmol), triethylamine (280 uL, 2 
mmol) and (R)-5-bromo-3-(N-methylpyrrolidin-2-ylm- 
ethyl)-l H-indole was dissolved in anhydrous acetoniirile (5 
mL) and refluxed for 24 hours under nitrogen. The reaction 
was partitioned between ethyl acetate and aqueous sodium 
carbonate. The dried (Na 2 S0 4 ) organic phase was evapo- 
rated and the residue purified by column chromatography on 
silica gel, eluting with CH 2 C1 2 : MeOH: NH<OH 96:3.5:0.5 
to afford the title compound as a white foam (145 mg, 47%). 
Anal. Calcd for C^H^OM/o CH 2 C1 2 : C, 71.56; H, 7.87; 
N, 13.10 %. Found: C71.29; H.8.15; N, 13.05. 
B. The following examples were prepared using the above 
procedure with the appropriate alkene starting material 
(available commercially, or prepared by routes outlined in 
this patent). 



N-CH 3 




R 2 



Isolated Form 



Analysis * |al D M 
(Theoretical in brackets) (c = 0.1 



MeOH) 



McSO,CH = CH 



Foam Yio CHjOj 



60.45 6.43 
(60.42 6.62 



8.33 
8.15) 
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H 



Analysis % lajo 29 
(Theoretical in brackets) (c = 0.1 



R 2 


Isolated Form 


C 


H 


N 


McOH) 


PhSOCH = CH 


Foam Vio CH^Oj 


68.04 


6.27 


6.99 






(68.24 


6.27 


7.20) 




NH 2 S03CH = CH 


Foam McOH K H 2 0 


5856 


6.80 


12.19 






rsfi 40 










roam vio cr^L^ v» n 2 u 


aa tn 
00./U 


/ 


9 AA 






f £A AA 

(00.00 


/.OZ 


D A1\ 

0.02; 






Foam 1/8 CH2Q2 


A} 1A 


O.Ifj 


in <i 




NS02CH=CH 


1/2H2O 


(61.49 


7.22 


10.69) 




nBuS02CH=CH 


Foam V* O^Oj 


6356 


7.77 


7.22 






Vio EtOH 


(6359 


757 


7.25) 




MejNSp2CH = CH 


Foam *A H 2 0 


61.14 


7.06 


1157 








(61.19 


7.27 


11.89) 






Foam CHjOj K H 2 0 


59.64 


6.82 


9.83 




^ \sQiCH=CH 




(59.83 


7.07 


9.67) 




nPr 2 NSOjCH=CH 


Foam 1.0 H3O Vh CHjCl, 


61.48 


7.76 


9.69 




(61.72 


8.25 


9.77) 




nPtNHS0 2 CH = CH 


Foam Ko OljOj H 2 0 


61.07 


7.12 


1051 








(61.01 


7.49 


11.18) 






Foam 16 CH 2 Cijl HaO 


56.83 


6.40 


1036 


♦34° 


NS02CH=CH 


(5639 


6.87 


1036) 




iPrNHS0 2 CH=CH 


Foam Ve O^Clj 


61.03 


7.42 


11.17 


+30° 






(61 21 


753 


11.19) 




PhSO J CH 3 CH = CH 


Foam % CHjC^ 


68.21 


6.81 


7.15 








(68.27 


650 


6.87) 




McaNSOaCHaCH^CH 


Foam Vio 01303 


6254 


750 


11.21 








(6255 


7.46 


11.48) 




NH a S02CH,CH=CH 


Foam 0.1 OijClj 


5850 


6.93 


11.22 






1.0 McOH 


(58.13 


730 


11-24) 




ElS0 2 CH 2 CH = CH 


Foam 


6556 


7.47 


8.00 








(65.86 


756 


8.08) 




PhC0NHCH2CH=CH 


Foam 0.1 01,02 


75.69 


657 


10.76 


+70° 






(75.78 


7.18 


11.00) 




MtSOjNHCHjO^Ol 


Foam 0.1 GljOj 


61.05 


731 


11.12 








(61.07 


7.14 


11.80) 





C) The following compounds could be prepared by the These reactions were preferably carried out in ihe presence 
procedure a) above but using the corresponding beia-chlo- 0 f 3-6 equivalents of triethylamine. 
roethylsulphone as starting material instead of an alkene. 
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EXAMPLE 22 



General Procedure for Hydrogenation of 
5-alkenyl indoles 

A typical procedure is as follows: 
A. (R)-5-(2-Aminosulphonylethyl)-3 -(N-methylpyirolidin- 
2-ylmethyl)-lH-indole 

(R)-5-(2-ArninosuIphonylethenyl)-3-(N-rnethylpyrroli- 
din-2-ylmethyl)-lH-indole (157 mg, 0.5 mmol) was dis- 
solved in absolute ethanol (10 mL) and added to a solution 
of ethanolic hydrogen chloride (25 ml) (prepared from 
acetyl chloride (38 uL, 0.53 mmol) and absolute ethanol (25 
mL)). 10% palladium-on-carbon (125 mg) was added. This 
solution was hydrogenated under a hydrogen atmosphere 
(15 p.s.i.) at room temperature for 18 hours. The resultant 
reaction mixture was filtered through diatomaceous earth 
(Celile trademark or Arbacell-trademark)) washed with 



absolute ethanol and the combined filtrates evaporated in 
vacuo. The residue was purified by column chromatography 
on silica gel, eluting with a gradient solvent mixture up to 
CH 2 C1 2 : MeOH:NH 4 OH 93:7:1 to give the title compound 
as a colourless oil (80 mg, 51%). Anal. Calcd for 
C, 6 H 23 N 3 0 2 S*l/4 MeOH. 1/3 H a O: Q58.21; HJ.36; 
N.12.54. Found: C.58.60; H.7.40; N.12.57. Ia] 25 /J F+€9° 
(c=0.1, MeOH). 

B. The following examples were prepared by an analogous 
procedure to a) above. 




I 

H 



Analysis % 
(Thcorirical in brackets) |a| D M 



R 2 


Isolated Form 


c 


H 


N 


(c = 0.1 MeOH) 


Me,NSO;CH 2 CHj 


Oil Va CH,C1 2 


61.32 


7.40 


11.49 


-HJ8° 






(6U1 


7.67 


11.89) 




Mt^NCOCHjCHj 


Oil Vio CH a Cl 2 


70.96 


8^2 


1184 


*76.2° 






(71.29 


8.46 


13.06) 




McSOaCHjCHj 


GumWHiO 


62.76 


7.29 


8.41 


+83" 




(62.83 


7.60 


8.62) 




EtSOCH,CHa 


Oil 


61 39 


7.69 


8.16 








(61.27 


8.03 


7.83) 
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N-CHj 




Analysis % 
(Tht critical in brackets) 



R 2 


Isolated Form 


C 


H 


N 


(c = 0.1 McOH) 




Foam Vi H 2 0 


62.73 


7.60 


10.64 


+57° 


( NSOjCHjCHj 

V_/ 




(62.81 


8.11 


10.47) 




PhSOjCHjCHjCHj 


Oil%H,0 


67.56 


7.27 


6.96 








(67.60 


7.23 


6.85) 




NHjSOjCHaCHjCHj 


Foam 0.65 CH 2 Q 2 


56.78 


7.16 


1034 








(56.26 


6.80 


10.75) 






FoamViHjO 


62.45 


7.48 


10.74 




[^^NSOiCHjCHj 




(6147 


7.86 


1053) 




McaNSOjCHjCHjCHj 


Oil 0.1 CHjdj 


62.03 


7.76 


10.41 




"BuSOjCHjCHj 




(61.66 


7.91 


11.16) 




Ofl V* CH,a 2 


6128 


7.50 


7.23 


448° 






(6148 


7.91 


7.17) 




■PrNHSOjCHjCH, 


FoamV4H 2 0 


6107 


7.95 


11.17 


+57* 


■PrSOjCHjCHj 




(6101 


8.08 


11.42) 




Foam Wo CHjOj 


6180 


7.72 


7.24 


+50° 


"ftjNSOjCHjCHj 


3A» HjO 


(6147 


8.15 


7.65) 




Gum 1.0 HjO 


6128 


838 


10.03 


+40° 


ElSOaCHjCHjCHa 




(6137 


8.80 


9.92) 




Glass 0.5 CH,a a 


59.10 


7.57 


7.04 








(59.90 


7.47 


7.16) 






Foam CH^ 


59.07 


7.10 


10.80 


+30° 


NSOjCHjCfy 




(59.56 


7.15 


10.78) 




iPrNHSOjCHjCHj 


Foam ViCHjClj 


61.59 


7.88 


11.16 


468° 






(61.39 


7.88 


11.23) 





EXAMPLE 23 

50 

General Synthesis of 
(R)-5-(2-Ethylsulphony1eihy]>3-(pyrrolidin- 
2-ylmethyl)-lH-indole 

A. (R)-3-(N^Benzyloxycarbonylpynolidin-2-yl-meihyl> 55 
5-brorao-lH-indole 

(R)-3-tt?-Ben2yloxycarbonylpyrro]idin-2-y]-carbonyl)- 
5-bromo-lH-indole(0.67 g, 1 51 mmol) was dissolved in 
anhydrous tetrahydrofuran (20 mL) and ai room temperature 
under nitrogen was added lithium borohydride (2 molar in 60 
tetrahydrofuran) (1.2 mL, 2.4 mmol). The reaction mixture 
was stirred at room temperature for 3 hours and warmed to 
reflux for 16 hours. After cooling to room temperature, 
2NHC1 (10 mL) was added drop wise and the. reaction 
mixture partitioned between ethyl acetate and water. The 65 
separated organic phase was washed with saturated aqueous 
sodium hydrogen carbonate (2x), brine (lx), dried 



(Na 2 S0 4 ), and evaporated in vacuo to give a colourless oil. 
Purification by column chromatography on silica gel, eluting 
with dichloromethane gave the title compound as an oil 
(0.32 g). TLC (Si0 2 :CH 2 Cl 2 ): R^O.2. 

B. (R)-5-(EthylsulphonyIethenyl)-3-(N-Benzyloxycarbon. 
ylpyrrolidin- 2-y I methyl)- lH-indole 

The compound from procedure a) above was coupled with 
ethyl vinylsulphone under standard conditions described 
above, to give the title compound as a foam. Anal. Calcd for 
C^HjgN^SMtf CH 2 C1 2 : C, 65.15; H, 6.15; N, 6.05. 
Found: C,65 16; H,6.17; N.5.97. [ap^50° (0 1, MeOH). 

C. (R)-5-(2.EmylsuIphonylemyl)-3-(pyrrolidin-2.yln> 
ethyl)-lH-indole 

The compound prepared in procedure b) above, was 
hydrogenated under the standard condition described above, 
to give the title compound as a foam. Anal. Calcd for 
C 17 H 2 <N 2 0 2 S«l/2 CH 2 C1 2 : C,63.07; H.7.48; N.8.63. Found: 
C,62.90; H/7.25; N.8.58. [a] 25 ^}!* (c=0.1, MeOH). 
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EXAMPLE 24 

General Synvhesis of 
(R)-3-(N-a3kyl-pyrrolidin-2-ylmethyl)indoles 

A. (R)-3-(N-Elhylpyrrolidin-2-ylmethyl)-5-(2-eihylsul. 
phonylcihyl)- lH-indole 

To a solution of (R)-3-(pyrro]idin-2-ylmelhy])-5-(2-eih- 
ylsulphonylethyl)-lH-indole (0.27 g, 0.8 mmol) in dimeth- 
ylformamide (dried over 4 A sieves) (5 mis), was added 
sodium carbonate (90 mgs) and ethyl iodide (0.07 mis, 0.88 
mmol) at room temperature. The mixture was heated at 1 20° 
C. under nitrogen for 16 hours. After cooling to room 
temperature the reaction mixture was partitioned between 
ethyl acetate and water. The separated organic phase was 
washed with water (3x), dried (Na 2 S0 4 ) and evaporated in 
vacuo to give an oil. Purification by column chromatography 
on silica gel, eluting with CH 2 Cl 2 :EtOH:NH 4 OH 
(90:10:0.5) gave the title compound as a gum (100 mgs). 
Anal. Calcd for C !9 H 28 N 2 0 2 S-l/4 CH 2 C1 2 . 1/2 H20: 
C.61.04; H.7.85; N,7.40. Found: C.60.80; H,7.69; N/7.48. 
IctFcF-tfO 0 (c=0.1, MeOH). 

B. The following examples were prepared using the proce- 
dure described in a) above but with the appropriate alkyl 
halide in place of ethyl iodide. The alkyl halide could be 
iodide or bromide with the optional presence of sodium 
iodide. Solvents used were either dimelhylformamide or 
dimethylacetamide. 
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EXAMPLE 25 

(R)«3-(N-Mcthylpyrrolidin-2-ylmethy))-lH-indole 

(R)-5-Bromo-3-(N-mcthylpyrTolidin-2-yl-methyl)- 1 H-in- 
dole (60 mg, 0.2 mmol) was dissolved in ethanol (1 mL) and 
hydrogenated over 10% palladium on carbon (45 mg) at 60 
p.s.i. of hydrogen pressure at room temperature for 1 6 hours. 
The reaction mixture was evaporated to dryness, and the 
residue partitioned between ethyl acetate and 10% aqueous 
sodium carbonate. The organic phase was dried (Na 2 SOJ, 
and evaporated in vacuo. The resulting residue was purified 
by column chromatography on silica gel (eluung with 
89:10:1 CH 2 a 2 :MeOH:NH<OH) to give the title compound 
(28 mg). Anal. Calcd for C I4 H 18 N 2 M/8 CH 2 C1 2 Q75.42; 
H,8.18; N.12 46 Found: C,75 50; H,8 51; N.12 09. [a] 25 ^ 
+60.2° (c=0.088, CHC1 3 ). 

EXAMPLE 26 

(R) -3-(N-Bemyloxycarbonylpyrrolidin- 
2-ylcarbonyl)-5-bromo-l H-indole 

Two solutions containing the reactants were prepared 
separately as follows: To a stirred solution of N-benzyloxy- 
carbonyl-D-proline (1 .0 g) in anhydrous dichloromethane (2 
ml) and N,N-dimethylformamide (1 drop) was added oxalyl 
chloride (0.5 mL), and the resulting solution was stirred at 




Analysis % 
(Theoreiieal in brackets) 



R 3 


Isolated Form 


C 


H 


N 


c «= 0.1 MeOH 


iPr 


Gum Vio CH a Cl, 
V6H 2 0 


64.18 
(64.29 


8.17 
8.24 


7.55 
7.46) 


+24« 


* 

CH > CH(CH 7 CH 3 ) 
(homer 1 • 

R.f.0.40SiCh, CH2CI2: 
MeOH: NHj(90: 10:1) 


Gum W CH 2 Cl2 V4 H 2 0 


60.68 
(60.97 


7.91 
7.97 


7.08 
6.62) 


-3° 


• 

CH 3 CH(CHjCH 3 ) 
(Isomer 2 -R.f. 038 SiOj, 
CHiCfcMeOttNHj 
(90:10:1)) 


Gum Vt CH 2 Q 2 


65.19 
(65.53 


8.13 
8.40 


7.45 
7.24) 


+26° 


nPr 

(CH^CHCH, 


Gum V20 CHjClj 

y S H,o 

Gum V4HjO 


64.04 
(63.77 

6532 
(65.40 


8.19 
836 
8.49 
8.63 


7.52 
7.42) 
6.87 
7.26) 


+62° 
+80° 


CH 3 (CH 3 CHi)CHCH 3 
(S-isomer) 


Gum ri HjO 


65.72 
(65.63 


8.82 
8.85 


7.10 
6.96) 


+65° 



room temperature for 1.5 hours. The solution was evapo- 
rated under reduced pressure, and remaining solvent was 
removed under high vacuum to give the N-benzyloxycar- 
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bonyl-D-proline acid chloride. Al the same lime, a solution 
of ethyl magnesium bromide (1.4 mL of a 3M solution in 
ether) was added dropwise over 5 minutes to a stirred 
solution of 5-bromoindole (0.75 g) in dry ether ( 1 8 mL). The 
mixture was stirred at room temperature for 10 minutes, 5 
healed under reflux for 2 hours, then cooled to -30° C. A 
solution of the above N-bcnzyloxycarbonyl-D-proline acid 
chloride in dry ether (4 mL) was added dropwise with 
stirring, and stirring was continued for a further 1 hour. Ether 
(12.5 mL) and saturated aqueous sodium bicarbonate (6.5 10 
mL) were added, and the temperature was allowed to rise to 
room temperature. Stirring was continued for a further 10 
minutes and the mixture was filtered. The solid was washed 
well with ethyl acetate, and the combined filtrate and wash- 
ings were washed with water, brine and dried (MgS0 4 ). 15 
Evaporation of the solvent gave an oil which was chromato- 
graphed on silica gel. Eluuon with ethyl acetate gave the title 
compound as a foam (0.82 g): LRMS m/z (relative intensity) 
428 (M+ with 8l Br,5) 426 (M+ with 79 Br, 5), 224 (19), 222 
(21), 204 (62), 160 (68), 91 (100). Anal Calcd for 20 
C 2I H 19 BrN 2 0 3 : C 59.02; H,4.48; N.6.56. Found: C58.85; 
H,4.51;N,6.38%. 



EXAMPLE 27 

(R)-5-Bromo-3-(N-melhylpyrrolidin- 
2-y lmethyl)- 1 H-indole 



25 



A solution of (R>3-(N-benzyloxycarbonyl-pyrrolidin-2- 
ylcarbonyl)-5-bromo-l H-indole (1.04 g) in dry tetrahydro- 
furan (20 mL) was added dropwise to a stirred suspension of 
lithium aluminium hydride (0.27 g) in dry tetrahydrofuran 
(15 mL) at room temperature under an atmosphere of dry 
nitrogen. The mixture was healed under reflux with stirring 
for 18 hours and then cooled. Additional lithium aluminium 
hydride (50 mg) was added and refluxing was continued for 
an additional 3 hours. The mixture was again cooled, lithium 
aluminium hydride (40 mg) was added, and refluxing was 
continued for a further 18 hours. The mixture was cooled 
and water (0.44 mL) was carefully added with stirring, 
followed by 20% aqueous sodium hydroxide (0.44 mL), 
followed by more water (1.33 mL). The mixture was diluted 
with ethyl acetate and filtered through Celite (trademark) 
filter aid. The filtrate was washed with water, brine and then 
dried (NajSOJ. Evaporation of the solvent gave an oil 
which was chromatographed on silica gel. Elution with 
dichloromeihane/ethanol/concentrated aqueous ammonia 
(90:10:0.5) gave the title compound as a solid (0.51 g), m.p. 
137°-140° C. (from dichloromcthane/hexane); 1R (KBr) 
1620, 1595, 1570, 1480. 3450, 1435 cnT 1 ; >H NMR 
(DMSOd 6 ) 61 1.05 (br s, 1H), 7.65 (br d, 1H), 7.33 (d, J=8.6 
Hz, 1H). 7.21 (br d. 1H), 7.16 (dd. J=1.8 and 8.6 Hz, 1H). 
3.03-2.94 (m, 2H), 2.47 (dd. J=9.2 and 14.0 Hz, 1H), 
2.36-2.26 (m, 1H), 2.33 (s, 3H), 2.09 (dd, J=8.7 and 17.3 
Hz, 1H). 1.73-1.38 (m, 4H); 13 C NMR (DMSO-de) 5134.8, 
129.5, 124.7, 123.2, 120.7. 113.4, 112.1. 110.9. 66.1, 57.0, 
40.5, 30.9. 29.1. 21.6; LRMS. m/z (relative intensity) 294 55 
(M* with 8, Br. 1). 293 (2). 292 (M* with 79 Br, 1), 210 (14), 
208 (15), 154 (8), 129 (42), 128 (19), 01 (26) 85 (57), 84 
(100), 83 (30); (afV+tt 0 (methanol, c=0.10). Anal Calcd 
for C 14 H 17 N 2 Br. 0.25H 2 O: C, 56.48; H, 5.93; N, 9.41. 
Found: C, 56.65; H, 5.69; N,9.23. 

EXAMPLE 28 

(R)-5-(2-Ethylsulphonyiethenyl)-3- 
(N-methylpyrrolidin- 2-y lmethyl)- lH-indole 

A mixture of (R)-5-bromo-3-(N-memylpyrrolidin-2-ylm- 
ethyl)- IH-indolc (0.25 g), ethyl vinyl sul phone (0.14 g), 
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lri-o-tolylphosphine (0.075 g), palladium (II) acetate (0.013 
g), trielhylamine (0.25 mL) and acetonitrile (3 mL) was 
healed under reflux for 17 hours in an atmosphere of 
nitrogen. The mixture was evaporated and the residue was 
chromatographed on silica gel. Elution with dichlo- 
romethane/eihanol/concentrated aqueous ammonia (90:8:1) 
gave the title compound as a foam (0. 185 g): TLC (dichlo- 
romethanc/-cthanol/conccntratcd aqueous ammonia, 
90:10:1): R/=0.5. Anal. Calcd for C l8 H 24 N 2 0 2 S. 0.2 
CH 2 C1 2 : C62.55; H.7.04; N,8.02. Found: C62.65; H,6.94; 
N,7.92. 

EXAMPLE 29 

(R)-5-(2-Ethylsulphonylethyl)-3- 
(N-methylpyrrolidin-2-yl methyl) 1 H-indole 

(R)-5-(2-Ethyisulphonylethenyl)-3-(N-methylpyrrolidin- 
2-y lmethyl)-! H-indole (157 mg) was dissolved in a mixture 
of ethanolic hydrogen chloride [prepared by addition of 
acetyl chloride (0.043 mL) to ethanol (10 mL)], N,N- 
dimeihylformamide (7.5 mL) and water (0.1 mL) and the 
solution was shaken under a hydrogen atmosphere (15 psi) 
at room temperature for 18 hours in the presence of 10% 
palladium on carbon (150 mg). The mixture was filtered 
through Arbacel (trade mark) filter aid and the residue was 
washed well with ethanol. The combined filtrate and wash- 
ings were evaporated under reduced pressure and the 
residual oil was partitioned between ethyl acetate and 2M 
aqueous sodium carbonate solution. The organic layer was 
separated, washed three times with water followed by brine 
and then dried (Na^OJ. Evaporation of the solvent gave an 
oil which was chromatographed on silica gel. Elution with 
dichloromethaneymethanoVconcentrated aqueous ammonia 
(90:10:1) gave the title compound as a gum (110 mg): TLC 
(CH 2 Cl2/(^H 5 OH/NH3; 90:30:1): Rf=0.3; [a] 2 V^62° 
(methanol, c=0.10). Anal. Calcd for C l8 H 26 N 2 0 2 S. 0.05 
CH 2 C1 2 : C.63.21; H.7.67; N.8.17. Found: C.63.55; H,7.61; 
N.8.41. 

EXAMPLE 30 

(R )-5-(2-Ethylsulphonylethyl)-3-(N- 
meihylpynolidin-2-y lmethyl)- 1 H-indole 
hemi succinate 

A solution of succinic acid (69 mg) in hot ethanol (3.5 
mL) was added slowly with stirring to a solution of (R)-5- 
(2-ethylsulphonylemyl)-3-(N-memylpyrrolidin-2-ylm- 
ethyl)-l H-indole free base (390 mg) in ethanol (3.5 mL). 
The solution was evaporated and the residue was triturated 
first with ether and then with ethyl acetate to give the title 
compound as a solid (375 mg): mp 59°-62° C: [a] 25 ^-36° 
(methanol, c=0.10) Anal Calcd for C 18 H 26 N 2 0 2 S. 0.5 
C 4 H 6 0 4 . 0.25 C^COiC^. 0.5 H 2 0: C.59.00; H.7.42; 
H.6.68. Found: C.59.17; H.7.37; N,6.73. 

EXAMPLE 31 

(R)-5-(2-Benzenesulphonylethenyl)-3-(N- 
methylpyrrolidin- 2-ylmethyl)-l H-indole 
hydrobromide 

A mixture of (R)-5-bromo-3-(N-methylpyrTolidin-2-ylm- 
ethyl)-l H-indole (0.25 g), phenylvinylsulphone (0.19 g), 
lri-o-tolylphosphine (0.075 g), palladium (II) acetate 
(0.0125 g), trielhylamine (0.25 mL) and acetonitrile (2.5 
mL) was heated under reflux for 42 hours in an atmosphere 
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of nitrogen. The solvent was evaporated and the residue was 
chromatographed on silica gel. Elution with dichlo- 
romeihanc/methanol/concentrated aqueous ammonia 
(90:10:1) gave the title compound as a foam (0.24 g): Anal. 
CaJcd for C^N^S. HBr. 1/3 CH 2 C1 2 : C,54,77; H.5,29; 5 
N,5.72. Found: C.55.00; H.4.85; N,5.58. 



EXAMPLE 32 

(R)-5-(2-Bcnzcncsulphony!ethyt)-3- 
(N-meihylpyrrolidin- 2-y lmethyl)- 1 H-indole 



JO 



A solution of (R)-5-(2-benzenesulphonylethenyI)-3-N- 
methylpyrToIidin- 2-yimethyl)-l H-indole hydrobromidc 
(0.214 g) and 10% palladium on carbon (0.15 g) in a mixture 15 
of absolute ethanol (10 mL) f N.N-dimethylformamide (1 
mL) and water (2 drops) was shaken under a hydrogen 
atmosphere (15 psi) at room temperature for 18 hours. The 
mixture was filtered through Celite (trademark) filter aid and 
the residue was washed well with ethanol. The combined 20 
filtrate and washings were evaporated under reduced pres- 
sure and the residue was partitioned between ethyl acetate 
and 2M aqueous sodium carbonate solution. The organic 
layer was separated, washed three times with water, fol- 
lowed by brine and dried (Na^OJ. Evaporation of the 25 
solvent gave a gum which was chromatographed on silica 
gel. Eluuon with dichloromeihane/meihanol/concenirated 
aqueous ammonia (90:10:0.5) gave the title compound as a 
foam (0.096 g). Anal. Calcd for C 22 H 26 N 2 0 2 S. H 2 0: 
C.65.97; H.7.05; N.7.00. Found: C.65.51; H.6.77; N.7.45. 30 

EXAMPLE 33 



(R)-5-(2-Benzenesulphonylethyl)-3- 
(N-methylpyrrolidin- 2-ylmcthyl)-l H-indole 
he mi succinate 



35 



A solution of succinic acid (95 mg) in ethanol (5 mL) was 
added to a solution of (R)-5-(2-benzenesulphonylethyl)- 
3-(N-methylpyrrolidm-2-ylmethyl)-l H-indole free base 40 
(620 mg) in ethanol (5 mL). The solution was evaporated to 
give the title compound as a foam (680 mg): [ap^+29 0 
(methanol, c=0.10). Anal. Calcd for CC^H^NjOaS. 0.5 
C 4 H fi 0«. 0.33 CjHsOH. 0.5 H 2 0; C63.59; H,6.92; N.6.01. 
Found: C63.52; H,6.91; N.6.12. 45 

EXAMPLE 34 



(R)-5-[2-(4-Methylphenylsulphonyl)ethenyl] r 3 
-(N-methylpyrrolidin-2-ylmelhyl)- 1 H-indole 



50 



A mixture of (R)-5-bromo-3-(N-methylpyrrolidin-2-ylm- 
ethyl)-l H-indole (0.40 g), 4-methy lphenyl vinyl sulphone 
(0.273 g), tri-o-tolylphosphine (0.085 g), palladium (II) 
acetate (0.031 g), triethylamine (0.42 g), and acctonitrile (20 55 
mL) was healed under reflux for 16 hours in an atmosphere 
of nitrogen. The mixture was cooled and partitioned between 
ethyl acetate and 10% aqueous sodium bicarbonate solution. 
The organic layer was washed with brine, dried (Na 2 S0 4 ) 
and evaporated. The residual orange oil was chromato- 60 
graphed on silica gel. Elution was commenced with dichlo- 
romethane/methanol (90:10), followed by dichloromelhane7 
methanol/concentrated aqueous ammonia (90:10:0.25), 
gradually increasing the concentration of concentrated aque- 
ous ammonia to 1 %. The later product-containing fractions 65 
were evaporated to give the title compound as a foam (226 
mg): [a] 23 D =+71° (methanol. c=0.I0). Anal. Calcd for 



C 23 H 2e N 2 0 2 S. 0.15 CH 2 C1 2 : C,68.27; H.6.51; N.6.88. 
Found: C,68.26; H.6.54; N.6.99. 

EXAMPLE 35 

(R)-5-[2-(4-Mclhylphenylsulphonyl)ethyl-3 
-(N-methylpyTTolidin-2-ylmeihyl)- 1 H-indole 

A solution of (R)-5-[2-(4-methylphenylsulphonyl)ethe- 
nyl]- 3-(N-methylpynolidin-2-ylmethyl)-lH-indole (0.18 g) 
and 10% palladium on carbon (0.20 g) in ethanolic hydrogen 
chloride [prepared from absolute ethanol (25 mL) and acetyl 
chloride (35 uL)] was shaken under a hydrogen atmosphere 
(15 psi) at room temperature for 16 hours. The reaction 
mixture was filtered through Celite (trademark) filter aid and 
the residue was washed well with ethanol. The combined 
filtrate and washings were evaporated under reduced pres- 
sure and the residue was partitioned between ethyl acetate 
and 2M aqueous sodium carbonate solution. The organic 
layer was saturated, washed three limes with water, followed 
by brine and dried (NajSOJ. Evaporation of the solvent 
gave a gum which was chromatographed on silica gel. 
Elution with dichloromethane/methanol/conccntrated aque- 
ous ammonia (90:10:0.25) gave the title compound as a 
foam (108 mg): [a] 23 D =+30 o (methanol, c=0.10) Anal. 
Calcd. for C^H^N^S. 0.05 CH 2 C1 2 . 0.5 H 2 0: C.67.55; 
H.7.15; N.6.84. Found: C67.51; H,7.04; N.6.98. 

EXAMPLE 36 

4-(Nitrophenyl)methanesulphonyl chloride 

To a stirred solution of sodium thiosulphate (72.0 g, 0.291 
mol) in water (75 mL) and methanol (50 mL) was added at 
room temperature, over 5 minutes, 4-nitrobenzyl chloride 
(50.0g, 0.291 mol). The resulting reaction mixture was 
healed to reflux and stirred, at reflux, for a further 2.25 
hours. The reaction mixture was then cooled down and 
evaporated under reduced pressure, azeoiroping with tolu- 
ene to give a white solid (150 g). The white solid was added 
to a mixture of acetic acid (75 mL), water (100 mL) and ice, 
the reaction mixture cooled to 0° C. and chlorine gas passed 
through the system for 1.25 hours, maintaining the reaction 
temperature below 10° C. throughout. The excess chlorine 
gas was removed by purging the reaction mixture with 
nitrogen gas for 1 .25 hours. The resulting slurry was filtered, 
drying the solid thus obtained in air. The title compound thus 
obtained (60.5 g) was used as such in Example 37 without 
funher purification or characterization. 

EXAMPLE 37 

4 -t-Buty lami nosulphony 1 meihy 1 nitrobenzene 

To a cooled (ice bath) solution of t-butylamine (48.45 mL, 
461 mmol) in dichloromethanc (500 ml) was added drop- 
wise, with stirring, a solution of the product of Example 36 
(54.33 g, 231 mmol) in dichloromeihane (500 mL). This 
addition was carried out over 15 minutes with the tempera- 
ture maintained below 10° C. throughout. The reaction was 
then allowed to warm to room temperature and siirrcd for a 
funher 1 2 hours. The reaction was then diluted with water 
(200 mL), the organic layer separated, washed sequentially 
with water and brine, dried (MgSOJ and evaporated under 
reduced pressure to give the product as a brown solid. 
Rccrystalization of the brown solid from ethanol gave the 
title compound as a white solid (49.0 g): mp, 156-158° C; 
TLC (dichloromethane/mcthanol 30:0.4): Rf=0.66. 'H 
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NMR(CDC) 3 ) 58.25 (d, 2H), 7.6 (d, 2H), 4.40 (s, 2H), 4.10 
(s, 1H), 1.38 (s, 9H). Anal, calcd. for C„H 16 N 2 0 4 S: C, 
48.55; H, 5.97; N, 10.30. Found: C t 48.53; H, 5.92; N, 10.29. 

EXAMPLE 38 5 

4-t-Bulylaminosulphonylmethylaniline 

A solution of the product of Example 37 (1.37 g, 4.29 10 
mmol) in absolute ethanol and 10% palladium on carbon 
(0.32 g) was stirred under a hydrogen atmosphere (60 psi) at 
60° C. for 66 hours. The mixture was filtered through 
CEL1TE filter aid and the resulting solution evaporated 
under reduced pressure to give the product as a solid. 15 
Recrystallization from ethanol gave the title compound as a 
white solid (0.95 g): mp, 137M38 0 C; TLC (dichlo- 
romethane/methanol 30:0.4): Rf=0.43. ] H NMR (CDd 3 ) 
67.20 (d. 2H), 6.65 (d. 2H), 4.15 (s, 2H), 3.95 (br s, 1 H). 3.75 
(br s, 2H), 1.32 (s. 9H). Anal, calcd. for C n H 18 N 2 0 2 S: C, 20 
54.51 ; H, 7.49; N, 1 1 .56. Found: C t 54.76; H t 7.60; N, 1 1 .43. 



EXAMPLE 39 



4-(t-Butylaminosulphonylmcthyl)-2,6-dibromoanfline 



25 



To a stirred solution of the product of Example 38 (0.77 
g, 3.17 mmol) in dichloromethane (15 mL) and methanol 
(15 mL) was added sodium bicarbonate (0.80 g, 9.53 mmol) 30 
with stirring, at 20° C. Bromine (0.315 mL, 6.11 mmol) was 
then added dropwise, to the resultant slurry. The resulting 
mixture was then stirred for 18 hours concentrated in vacuo 
and taken up in ethyl acetate/water (1:1). The aqueous layer 
was separated and extracted with ethyl acetate. The com- 35 
bined organic layers were then washed with water, dried 
(MgSOJ and evaporated under reduced pressure to give the 
product as a white solid. RecrysiaJization from hexane/elhyl 
acetate gave the title compound as a white solid (1 . 1 5 g). Mp 
140°-142° C; TLC (dichloromethane/methanol 30:0.4): 40 
Rf=0.60. 'H NMR (CDCl 3 ) 87.45 (s, 2H), 4.65 (br s, 2H), 
4.05 (s, 2H). 4.00 (s, 1H), 1.40 (s, 9H). Anal, calcd for 
C,,H J6 N 2 0 2 SBr 2 : C, 33.02; H, 4.03; N, 7.00. Found: C, 
33 .52; H, 4.04; N, 6.92. 



EXAMPLE 40 



4-t-Bulylaminosulphonylmethyl-2,6- 
dibromo-N-trifluoroacetylaniline 



45 
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To a stirred solution of the product of Example 39 (1.01 
g, 2.52 mmol) and pyridine (0.26 mL, 3.28 mmol, 1.30 eq) 
in anhydrous methylene chloride (15 mL) at 0° C. under a 
nitrogen atmosphere was added dropwise trifluoroacetic 55 
anhydride (0.38 ml, 2.68 mmol, 1.1 eq). The resultant 
reaction mixture was stirred at 0° C, under a nitrogen 
atmosphere, for 1 hour. The reaction mixture was then 
diluted with dichloromethane (150 mL), washed with water 
(2x50 mL) and dried (MgSOJ. Evaporation under reduced 60 
pressure gave a white solid which was recrystallized from 
hexane/diethyl ether to give the title compound as a white 
solid (1.10 g) mp 166M67 0 C; TLC (dichloromethane/ 
methanol 30:0.4): Rf=0.21. l H NMR (CDd 3 ) 67.75 (br s, 
1H), 7.70 (s. 2H), 4.20 (s, 2H), 4.10 (s, 1H), 1.45 (S, 9H). 65 
Anal calcd. for C, 3 H l5 N 2 0 3 SBr 2 F 3 : C, 31.48; H, 3.05; N, 
5.65. Found: C, 31.41; H, 3.11, N, 5.55. 



52 

EXAMPLE 41 

(R)- 1 -(N-Ben2yloxycarbonylpyrrolidin-2-yl)-3-[N-(4 
-t-butylarninosulphonylmethyl-2,6-dibromophenyl)- 
N-trifluoroacetylarnino]propcne 

To a stirred solution of the product of Example 40 (28.0 
g, 56.0 mmol) and triphenylphosphine (15.0 g, 86.0 mmol, 
1 .53 eq). in anhydrous tetrahydrofuran (70 mL), under a 
nitrogen atmosphere, at 10° G, was added dropwise a 
solution of dielhylazodicarboxylate (8.9 mL, 56 mmol) in 
anhydrous tetrahydrofuran (15 mL). The reaction solution 
was then warmed to 25° C. and stirred for a further 25 
minutes whereupon a solution of the product of Example 
12A (14.79 g, 57.0 mmol) in anhydrous tetrahydrofuran (45 
mL) was added dropwise, over 10 minutes. The reaction 
solution was then stirred at 25° C, under a nitrogen atmo- 
sphere for 18 hours. The resulting reaction solution was 
evaporated under reduced pressure, triturated with diethyl 
ether, filtered and the filtrate evaporated under reduced 
pressure and the residue was column chro mat 0 graphed using 
silica gel (approximately 850 g), eluting with an ethyl 
acetate gradient in hexanes to afford the title compound as 
a white foam. TLC (hexane/ethyl acetate 1:1): Rf==0.65. J H 
NMR (CDC1 3 ) [Note: due to slow nitrogen inversion two 
conformers of the products are seen by NMR spectroscopy] 
67.50-7.80 (m, 2H), 7.25-7.42 (m, 5H) f 5.42-5.65 (m, 2H), 
5.30 (s, 0.14H), 5.00-5.20 (m, 2H), 4.02-4.55 (m, 6H), 
3.28-3.45 (m, 2H), 1.25-1.90 (m, 13H). Anal calcd for 
C 28 H 32 N 3 0 5 SBr 2 F 3 . 7/100 CH 2 C1 2 : C, 45.23; H, 4.34; N, 
5.64. Found: C, 45.06; H, 4.44; N, 5.87. 

EXAMPLE 42 

(R)-3-(N-Ben2yloxycarbonylpyiToHdin-2-ylmethyl)- 
7-bromo-5-(t-butylaniinosulphonylmethyl)- 
lH-indole 

To a stirred solution of the product of Example 41 (29.90 
g, 40.44 mmol) in 1,2-dimethoxyethane (160 mL) under a 
nitrogen atmosphere, at 20° C. was added palladium (II) 
acetate (0.97 g, 4.32 mmol) followed by tetrabutylammo- 
nium chloride hydrate (11.25 g, 40.48 mmol) and tricthy- 
larnine (22.3 mL, 160 mmol). The reaction solution was 
stirred for a further hour at 20° C. and then heated at reflux 
for 18 hours. The reaction solution was then allowed to cool 
to 20° C, evaporated under reduced pressure, taken up in 
ethyl acetate (800 mL) and washed with water. The organic 
layer was separated, dried (MgS0 4 ) and evaporated under 
reduced pressure to give a dark brown foam. Column 
chromatography using elution with 10% acetone in dichlo- 
romethane failed to provide a more pure title compound. The 
resulting crude product (21.3 g of an off-white foam) was 
used as such in the preparation of Example 43. 

EXAMPLE 43 

(R)-7-Bromo-5-(t-butylaminosulponylmethyI)-3 
-(N-methylpyrrolidin-2-ylmethyl)-l'H-indole 

To a stirred suspension of lithium aluminium hydride 
(7.07 g, 186 mmol) in anhydrous tetrahydrofuran (100 mL), 
at 0° C, under a nitrogen atmosphere, was added dropwise, 
over 30 minutes, a solution of the resulting product of 
Example 42 (21.3 g) in anhydrous tetrahydrofuran (100 
mL). The resulting mixture was allowed to warm to room 
temperature and then stirred for a further 56 hours. The 
reaction was then cooled to 0° C. and cautiously treated with 
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water (7.0 mL), followed by 15% aqueous sodium hydrox- 
ide solution (7 0 mL), and then with more water (21.0 mL). 
The resulting black precipitate was removed by filtration, 
washing with ethyl acetate. The filtrate was then washed 
with water, dried (MgSOJ and evaporated under reduced 5 
pressure to give the crude products as a gum. This was 
column chromatographed using silica gel (50 g) and elution 
with dichloromcihane/methanol (100:5) followed by dichlo- 
romethane/methanol/ammoniuro hydroxide (90:10:1) to 
afford the title compound (9.9g) as a while foam. TLC 10 
(dichloromethane/methanol/ammonium hydroxide 
90:10:1): Rf=0.33. l H NMR (CDQ 3 ) 68.35 (brs, 1H), 7.52 
(s. JH), 7.40 (s, 1H), 7.12 (s, 1H). 4.30 (s. 2H), 4.00 (s, 1H), 
3.12-3.25 (m, 2H), 2.60-2.72 (m. 1H), 2.50-2.10 (m, 1H), 
2.49 (s, 3H), 2.22-2.38 (m, 1 H), 1.55-1 .78 (m, 4H), 1 39 (s, 15 
9H) [ap 0 =447° (CH 3 OH, c=0.1) Anal, calcd. for C 1W 
« 28 N 3 0 2 SBr: C, 51.59; H, 6.38; N, 9.50. Found: C, 51.84; 
H.6.52; N, 9.52. 

EXAMPLE 44 20 

(R>5-(t-Butylaminosulphonylmethyl)-3 
-(N-mcthylpyrrolidin-2-ylmethyl)- 1 H-indole 

A solution of the product of Example 43 (5.79 g, 13.1 
mmol) and 20% palladium hydroxide/carbon (5.7 g) was 
stirred under a hydrogen atmosphere (60 psi) for 24 hours. 
The resultant reaction mixture was filtered through a pad of 
CEUTE, washing with absolute ethanol. The combined 
filtrates were evaporated under reduced pressure. The resi- 
due was taken up in a mixture of 2N sodium bicarbonate and 
dichloromethane. The organic layer was separated, dried 
(MgSOJ and evaporated under reduced pressure. This was 
column chromatographed using silica gel (90 g) and elution 
with dichloromethane/methanol/ammonium hydroxide 
(90:10:1) to afford the title compound as a white solid (3.0 
g). mp 73°-75° C. TLC (dichloromethane/methanol/ammo- 
nium hydroxide 90:10:1): Rf=0.36. 'H NMR (CDC1 3 ) 58.25 
(br s, 1H), 7.60 (s, 1H). 7.35 (d, 1H), 7.22 (d, 1H), 7.05 (s, 
1H), 5.25 (s, 1/5H),4.35 (s, 2H),3.90(s, 1H), 3.10-3.22 (m, 
2H), 2.55-2.70 (m, 1H), 2.42-2.55 (m, 1H), 2.45 (s, 3H), 
2.18-2.30 (m, 1H), 1 .50-1 .90 (m, 4H), 1.40 (s, 9H). [a]2s 
=58 c (CH 3 OH, c=0.1). Anal calcd for C^H^N^S'l/lO 
CH 2 C1 2 : C, 61.68; H, 7.91; N, 11.29. Found : C, 61.67; H, 
8.14; N, 11.30. 

45 

EXAMPLE 45 



(R)-5-(Aminosulphonylmethyl)-3-(N- 
mcthylpyrrolidin-2-y lmethyl)- 1 H-indole 



30 
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A solution of the product of Example 44 (5.92 g, 16.3 
mmol) and p-tolucncsul phonic acid (470 mg, 2.5 mmol) in 
acetic anhydride (90 mL) was refluxed, under a nitrogen 
atmosphere, for 6 hours. The reaction mixture was then 
cooled to 25° C. and evaporated under reduced pressure, 55 
azeotroping with toluene and dichloromethane. The result- 
ant dark brown foam was dissolved in trifluoroaceiic acid 
(50.0 mL) and stirred under a nitrogen atmosphere at 25° C. 
for 18 hours. The reaction mixture was then evaporated 
under reduced pressure, azeotroping with dichloromethane. 60 
A slurry of potassium carbonate (1.86 g) in methanol (85 
mL) was added to the resultant gum and the reaction mixture 
healed to reflux for 30 minutes. The resultant reaction 
mixture was then cooled to 25° C. and evaporated under 
reduced pressure to give a black oil. Purification by column 65 
chromatography using silica gel and elution with methylene 
chloride/methanol/ammonium hydroxide (90:10:1) afford 



the title compound as a white foam (2.6 g). TLC (dichlo- 
romcthanc/mcthanol/ammoniumhydroxidc 80:20: 1 ): 
Rf=0.43. 'H NMR (CD 3 OD) 57.62 (s, 1H), 7.35 (d, 1H), 
7.18 (d, 1H), 7.10 (s, 1H), 5.48 (s, 9/10H), 4.40 (s, 2H), 
3.08-3.30 (m, 2H), 2.55-2.70 (m, 2H), 2.50 (s, 3H). 
2.20-2.42 m, 1H), 1.52-1.90 (m, 4H). [a] 25 ^ 0 (CH 3 OH, 
c=0.1). Anal, calcd. for C 15 H 21 N 3 SO 2 *9/20 CH 2 C1 2 : C. 
53.69; H, 6.39; N, 12.16. Found: C. 53.58; H, 6.45; N, 1 1 .76. 

EXAMPLE 46 

4-Methyl ami nosulfonylmethyl-N-trifluoroacctyl aniline 

To a chilled solution of pyridine (4 mL) in methylene 
chloride (100 mL) was added trirluoroacetic anhydride (7.0 
m L) follow e d by 4- methyl ami nosulfonylmethylaniline 
(9.55 g). After 30 minutes at 0° C, the reaction mixture was 
filtered to give the title compound (11.6 g) as a light yellow 
powder. TLC (EtOAc/hexane 2:1) Rf=0.36. 

EXAMPLE 47 

2-Bromo-4-meihylarninosulfonylmethyl- 
N-lritluoroacetylaniline 

To a chilled suspension of 4-methylaminosulfonylmethyl- 
N-irifluoroacetylaniline(10.9 g) in methanol (100 mL) was 
added sodium bicarbonate (28 g), followed by bromine (18.3 
g) in methylene chloride (30 mL). The reaction mixture was 
then diluted with methylene chloride (70 mL) and quenched 
by the addition of sodium sulfite (20 g), filtered through 
CEL1TE and concentrated in vacuo to a yellow residual 
solid. This solid was twice reslurried in methylene chloride 
(300 mL) then refiltered and the filtrates evaporated in 
vacuo. The residual materials were combined in 10% 
acetone/methylene chloride solution and concentrated then 
purified by column chromatography (eluting with 4% 
acetone in methylene chloride) to give the title compound 
(4.10g) mp 170° C.;TLC (methylene chloride/acetone 15:1) 
Rf=0.36, and the corresponding dibromide (5.56 g) TLC 
(methylene chloride/acetone 15:1) Rf=0.31. 

EXAMPLE 48 

2 > 6-Dibromo-4-methylaminosulfonylmethyIaniline 

To a stirred solution of 4-methylaminosulfonylmethyla- 
niline (10 g) in a mixture of methylene chloride (100 mL) 
and methanol (200 mL) was added sodium bicarbonate (12.6 
g) followed by bromine (16 g) in methylene chloride (80 
mL). Then the reaction mixture was evaporated in vacuo and 
the residue partitioned between ethyl acetate (200 mL) and 
water (100 mL). The ethyl acetate phase was washed with 
water and brine then dried and evaporated to give the title 
compound as a brown solid (17.1 g). mp 155M57 0 C. *H 
NMR (CDCI3) 57.4 (s, 2H), 4.6 (bs, 2H), 4.1 (m, 3H), 2.75 
(d, 3H). 

EXAMPLE 49 

2,6-Dibromo-4-methylaminosulfonylmethyl- 
N-trifluoroacetylaniline 

2,6-Dibromo-4-methylaminosulfonylmcthylaniline (410 
g) was stirred in methylene chloride (8 L) containing pyri- 
dine (118 g) and treated with trirluoroacetic anhydride 
(307.5 g) in methylene chloride (300 mL). Upon complete 
consumption of the aniline the reaction mixture was diluted 
with methylene chloride (2 L) and with water (5 L) resulting 
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in precipitation of the title compound (281.9 g) which was 
removed by filtration, mp 179M80 0 C. TLC (ElOAcV 
hexane 1:1): Rf=0.3. Anal calcd. for C 10 H 9 Br2F 3 N 2 03S: C, 
26.45; H, 2.00; N, 6.17. Found C 26.46; H, 1.79; N, 6.12. 

Further title compound (165 g) was recovered by crys- 5 
talization from the (water-washed) combined filtrate and 
washes upon concentration. 



EXAMPLE 50 

(R)-l-(N-BenzyloxycarbonylpyrTolidin-2-yl)- 
3-hydoxypropene 



10 



To a stirred solution of (R)-ethyl 3 -(N-benzyloxycarbo- 
nylpyrrolidin-2-yl)-2-propenoaie (574 g) in tetrahydrofuran 
(5.7 L) at about -78° C. was added boron trifluoride etherate 15 
(295.4 g) and then diisobulylaluminum hydride (1.5M in 
toluene, 3.91 L, 3.1 eq) added (over two hours) maintaining 
the temperature below -62° C. The resulting solution was 
stirred (between -78° and -62° C.) for three hours and then 
quenched into aqueous citric acid solution (2 kg citric acid 20 
in 5 L water plus 4 L ice) over about 40 minutes. The phases 
were separated and the aqueous phase extracted with ethyl 
acetate (2x2.1 L). The combined organic solution was dried 
(over magnesium sulphate) and evaporated, then the residual 
oil purified by chromatography through silica gel, eluting 25 
with mixed ethyl acetate/hcxanc (9:1 to 4:1) to give the-title 
compound as an oil (260 g), as produced in Example 12A (as 
an alternative, the residual oil can be purified by chroma- 
tography through silica gel eluting with ethyl acetate:hexane 
(1:1)). 30 

EXAMPLE 51 



(R)- 1 -(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-IN- 

(4-methylaminosulfonylmethyl-2,6- 
dibromophenyl)-N-trifluoroacelylamino]propene 



35 



Triphenylphosphine (5.71 g) was dissolved in anhydrous 
tetrahydrofuran (30 mL) and, in an ice bath, dielhylazodi- 
carboxylate (3.71 g in 20 mL anhydrous THF) was added 
dropwise. Having removed the ice-bath, the reaction mixture 
was diluted with a further 20 mL anhydrous THF, followed 
by 2.6-dibromo-4 -methylaminosulfonylmethyl-irifluoro- 
acetylaniline (6.45 g in 50 mL anhydrous THF), and (R)-l- 
(N-Bcnzyloxycarbonylpyrrolidin-2-yl)-3-hydroxypropene 
(5.51 g in 30 mL anhydrous THF) added dropwise. When 
conversion was judged complete the reaction mixture was 
evaporated in vacuo (onto silica gel -20 g) and purified by 
column chromatography (Si02-1.6 kg) eluted with 5% 
acetone in methylene chloride to give the title compound as 
a colorless foam (9.13 g). TLC (methylene chloride/acetone 
9:1) Rf=0.60; Anal Calcd. for C^H^B^F^OjS C 43.1; 
H, 3.7; N, 6.0. Found C, 43,93; H. 3.99; N, 6.00. 

Similarly, the reaction may be conducted in 1,2- 
dimethoxyethane solvent and processed without purification 55 
to directly yield the compound of Example 52 under stan- 
dard Heck coupling conditions (in mixed 1 ,2-dimethoxy- 
ethane with N,N-dimeihylformamide). 



60 



EXAMPLE 52 

(R)-3-(N-Bcnzyloxycarbonylpyrrolidin-2- 

ylraethyl)-7-bromo-5- 
(methy laminosulfony lmcthyl)- 3 H-indole 

(R)- 1 -(N-Benzyloxycarbonylpyrrolidin-2-yl)-3-[N-(4- 65 
methylaminosulfonylmethyI-2,6-dibromophenyl)-N-uifluo- 
roacetylamino]propene (9.00 g) in trieihylamine (70 mL) 



containing N,N-dimethylformamide (20 mL), tetra-n-buty- 
lammonium chloride (3.61 g) and palladium acetate (1.01 g) 
was heated at 80° C. until conversion was complete. The 
cooled reaction mixture was filtered through CELITE and 
washed with methylene chloride. The combined filtrate and 
washings were then evaporated in vacuo onto silica gel (15 
g) then purified by column chromatography (Si02-1.6 kg) 
eluted with 4% acetone in chloroform. The product-rich 
fractions were combined and evaporated then re-purified by 
crystallisation from a mixture of diethyl ether (50 mL) and 
methylene chloride (10 mL). The title compound was recov- 
ered by filtration (washing with hexanes) as a colorless solid 
(2.40 g). TLC (methylene chloride/acetone 10:1) Rf=0.35; 
Anal calcd. for QoH^BrN^S: C, 53.1; H, 5.0; N, 8.1. 
Found C, 53.13; H, 5.0; N, 7.8. 

Further title compound (2.03 g) was recovered from the 
crystallisation liquor upon evaporation and purification by 
silica chromatography (300 g Si02 eluted with diethyl 
ether). 

EXAMPLE 53 

(R)-7-Bromo-5-(methylaminosulfonylmethyl>3 
-(N-methylpyrrolidin-2-ylmethyl)- 1 H-indole 

To a chilled suspension of lithium aluminium hydride 
(47.89 g) in tetrahydrofuran (938 mL), (R)-3 -(N-benzy- 
loxycarbonylpyrTolidin-2-ylmethyl)-7-bromo-5-(methy- 
laminosulfonylmethyl)-l H-indole (262.7 g) in tetrahydrofu- 
ran (1250 mL total) was added slowly dropwise. The 
reaction mixture was stirred at ambient temperature and then 
warmed to 40° C. until conversion was complete. Then, the 
mixture was cooled and quenched by slow addition of 
industrial methylated spirit (160 mL), followed by 4M 
aqueous sodium hydroxide solution (45 mL), then water 
(142 mL). The mixture was then filtered (through Arbacel). 
The filtered solids were reslurried in hot industrial methy- 
lated spirit (1600 mL) then refiltered. The filtered solids 
were then washed with a further portion of industrial methy- 
lated spirit (200 mL) and then again- reslurried from hot 
industrial methylated spirit (1600 mL). The resultant slurry 
was again refiltered. The combined filtrates and washings 
were evaporated in vacuo to give a crude oil which was 
stirred in mixed water (1000 mL)/ethyl acetate (1000 mL). 
The aqueous phase was separated and washed with ethyl 
acetate (500 mL) (then the aqueous discarded) and then the 
ethyl acetate extracts combined and diluted with water (1000 
mL) and the whole acidified (by addition of concentrated 
hydrochloric acid). The aqueous phase was separated and 
the organic phase washed with water (500 mL). These two 
aqueous phases were combined and made basic (by addition 
of 40% aqueous sodium hydroxide solution) and the product 
re-extracted with ethyl acetate (2x1000 mL), then again at 
pH9 with further ethyl acetate (500 mL). The combined 
ethyl acetate extracts were evaporated to an oil then 
reevaporated from acetone (250 mL) to give the title com- 
pound (200.7 g) as a semi-solid mass. TLC (diethyl ether/ 
ethyl acetate/methanol/diethyl amine 50:50:5:5): Rf=0.26. 
! H NMR (d* DMSO) 51 1.05 (s, 1H), 7.5 (s, 1H), 7.3 (s, 1H), 
7.2 (s, 1H), 6.85 (q, 1H), 4.35 (s, 2H). 2.95 (m. 2H). 2.55 (d, 
3H), 2.5 (m, 1H), 2.35-2.3 (m, 1H and s, 3H), 2.1 (m, 1H), 
1.75-1.4 (m, 4H). 

EXAMPLE 54 

(R)-5-(Methylaminosulfonylmelhyl)-3- 
(N-mcthylpyrrolidin-2-ylmethyl)- 1 H-indole 

A solution of (R)-7-bromo-5-(methylaminosulfonylm- 
ethyl)- 3-(N-methylpyrrolidiD-2-ylmeihyl)-lH-indole (193 
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g) in industrial methylated spirit (950 mL) containing Pearl- 
man's catalyst (47.6 g total) was exposed to hydrogen gas 
(50 psi). The catalyst was then filtered through an Arbacel 
pad, washing with hoi industrial methylated spirit (2x100 
mL) and the combined filtraie and washings evaporated in 5 
vacuo to an organic residue. The filtered solids (catalyst 
+filter aid) were then reslurried in 2N hydrochloric acid (500 
mL) then refiltercd (through Arbacel)and the filirand washed 
with 2N hydrochloric acid (4x250 mL) and water (2x100 
mL). The aqueous filtrate and washes were combined with to 
the organic residue and then once washed with ethyl acetate 
(1000 mL). The aqueous solution was chilled then made 
basic by addition of 40% aqueous sodium hydroxide solu- 
tion precipitating the title compound as a palc-ycllow solid. 
This solid was filtered, washed with water (2x100 mL) and 15 
dried in vacuo to give the title compound (89.9 g). TLC 
(methyl iso-butyl ketone/acelic acid/water 2:1:1 Top phase): 
Rf=0.23. 'H NMR(d 6 DMSO) 810.85 (s, 1H), 7.5 (s, 1H), 
7.3 (d, 1H), 7.15 (s. 1H), 7.05 (d, 1H), 6.8 (q, 1H), 4.35 (s, 
2H), 3.0 (m, 2H), 2.55-2.4 (d, 3H and m, 2H). 2.35 (s, 3H), 20 
2.1 (m, 1H), 1.7-1.4 (m.4H). 

Further title compound (32.4 g) could be recovered from 
the catalyst solids by repeating the extractions into 2N 
hydrochloric acid and water and again precipitating solid 
product by the addition of aqueous sodium hydroxide solu- 25 
tion. 



EXAMPLE 55 

30 

(R)-5-(Methylarrinosulfonylmethyl)-3-(N- 
methylpyrrolidin-2-ylmethyl)-lH-indole 

(R)-3-(N-Ben2yloxycarbonylpyrrolidin-2-ylmethyl)-7- 35 
bTomo-5-(methylaminosulfonylmethyl)-lH-indole (3.0 g) in 
cthanol (45 ml) was exposed to hydrogen (15 psi) over 
Pearlman's catalyst (1.5 g) until complete consumption of 
the substrate was evident (if necessary a second charge of 
catalyst can be made after filtration of the original catalyst ^ 
through Arbacel and washing the filtered solids with ethanol 
-50 ml). Then the reaction was filtered through Arbacel 
(washing, with ethanol -150 ml) and the combined filtrate 
and washings evaporated (and reevaporated from methylene 
chloride) to an off- while solid (the hydrobrornide salt of 45 
(R)-5-(methylairunosulfonylmethyl)- 3-(pyrrolidin-2-ylm- 
ethyl)-!H-indole) which was dissolved in water (100 ml). 
From this aqueous solution (R)-5-(methylaminosulfonylm- 
ethyl)-3-(pyrTolidin-2-ylmethyl)-lH-indole (1.4 g) was 
extracted into ethyl acetate (ca. 850 ml) after addition of 50 
15% aqueous sodium hydroxide solution to pH 8. U 

(R)-5-(Methylaminosulfonylmethyl)-3-(pyrrolidin-2-yl- 
methyl)- IH-indolc (1.3 g) in leirahydrofuran (12 mL) was 
treated with an aqueous solution (12 mL) of the mono- 
sodium salt of phosphorous acid (made from 169 mg sodium 55 
hydroxide and 346 mg phosphorous acid). To this mixture 
was added 37% aqueous formaldehyde (343 mg) and then 
the reaction mixture was heated to 60° C. until conversion 
was complete. The organic solvent was removed by atmo- 
spheric distillation then made basic by addition of aqueous eo 
sodium hydroxide solution (to pH 10). This causes precipi- 
tation of the title compound (0.945 g). 

Similarly, the hydrobrornide salt of (R)-5-(methylamino- 
sulfonylmeihyl)-3-(pyrrolidin-2-ylmethyl)- 1 H-indole may 
be used directly in the reductive amination process (above) 65 
simply by incorporation of an extra molar equivalent of 
sodium hydroxide in the aqueous solution. 
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EXAMPLE 56 

(R)-3-(N-Bcnzyloxycarbonylpyrrolidin-2- 
ylcarbonyl)-5-bromo- 1 H-indole 

Two solutions containing the reactants were prepared 
separately as follows: 

To a stirred solution of N-benzyloxycarbonyl-D-proline 
(291.93 g) in dichloromethane (291.9 mL) and toluene 
(370.8 mL) containing N.N-dimelhylformamide (1.46 mL) 
was added oxalyl chloride (102.2 mL) in toluene (291.9 mL) 
and the resulting solution was stirred at ambient temperature 
overnight. The solution was then purged by passing a stream 
of dry nitrogen gas for five hours. This solution of N-ben- 
zyloxycarbonyl-D-proline acid chloride was ready for use. 

In parallel, a solution of ethyl magnesium bromide (800 
mL of a 3M solution in ether) was added dropwise over one 
hour to a stirred solution of 5-bromoindole (459.15 g) in 
dichloromethane (4393 .4 mL). The mixture was stirred and 
healed at reflux for 30 minutes then cooled to -20° C. The 
above solution of N-benzyloxycarbonyl-D-proline acid 
chloride was added dropwise with stirring (over one hour) 
and stirring was continued for a further 30 minutes. Then a 
solution of ammonium chloride (1122.3 g) in water (58553 
mL) was added at this temperature and the mixture allowed 
to warm to room temperature. Further ammonium chloride 
(1452.3 g) in water (2000 mL) was added to allow separa- 
tion of the phases. The phases were separated and the 
aqueous phase extracted with dichloromethane (1.95 L) then 
discarded. The combined organic phases were washed with 
aqueous sodium bicarbonate solution (2.7 L), then with 
brine (1 L) before concentration to low volume (about 1 L). 
This concentrate was diluted with ethyl acetate (1250 mL) 
and then further diluted with hcxanc (1250 mL). The result- 
ing slurry was stirred at ambient temperature before collec- 
tion of the title compound (361.4 g) by filtration (washing 
with 1:1 ethyl acetate:hexane-2x300 ml) and drying in 
vacuo. This material is as described in Example 26. 

EXAMPLE 57 

(R)-l-Acctyl-5-(2-phenylsulfonylethenyl)-3 
-(N-methylpyrrolidin-2-ylmethyl)- 1 H-indole 

A solution of (R)-5-bromo-3-(N-methylpynolidin-2-ylm- 
elhyl)- 3 H-indole (50 g) in dimethylformamide (40 mL) 
containing triethylamine (18.98 g) was treated with acetic 
anhydride (19.15 g) over ten minutes, then the mixture was 
heated to 90°-100° C. for two hours then allowed to cool. 
This solution was added (over ten minutes, washing in with 
20 mL of DMF) to a solution of palladium acetate (1.91 g), 
tri-o-tolylphosphinc (5.20 g), phenyl vinyl sulphone (35.86 
g) and triethylamine (36.24 g) in dimethylformamide (90 
mL) and the mixture was heated to reflux for three hours. 
The mixture was then cooled and filtered through Arbacel 
(washing with dimethyl fonmamide-2x50 mL-then with 
water-2x50 mL). This solution (in two portions) was 
quenched into dilute aqueous hydrochloric acid (3016 mL 
total) then the pH of the aqueous solutions adjusted to about 
8 (by addition of aqueous sodium hydroxide). The precipi- 
tated materials were filtered, washed with water (each twice 
with 50 mL) then dried in vacuo (to 78.65 g). This material 
(74.57 g) was reslurried in methanol (500 mL) containing 
water (250 mL) then refiltered, washing with 2:1 methanol- 
: water mixture (2x50 mL) then dried in vacuo to give the 
title compound as a beige solid (57.55 g): mp, 86°-90° C; 
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1R (KBr) 1700. 1605, 1460. 1450. 1385. 1150, 1085. cm- 1 ; 
LRMS (TSP), m/z 423. 381. 165, 135. 133. 

EXAMPLE 58 

5 

(R)-5-(2-Phenylsulfonylethenyl)-3-(N- 
mcthylpyrTolidin-2-ylmcthy])-lH-indole 

A suspension of (R)-l-acetyl-5-(benzenesulfonylethe- 
nyl)- 3-(N-meihy!-pyrro]idin-2-y]meihyl)-lH-indole (220.8 10 
g) in methanol (2.21 L) was treated with potassium carbon- 
ate (72.23 g) and stirred at ambient temperature. After about 
one hour active carbon (22.1 g) was added to the solution 
then water (660 mL) added slowly. The mixture was filtered 
and the filtrate heated to reflux and water (660 mL) added 15 
dropwise. The mixture was allowed to cool and crystallize, 
then further water was added slowly (331.1). The resulting 
solid was filtered, washed with 1:2 methanol: water mixture 
(2x200 mL) then dried in vacuo to give the title compound 
(149 g): mp, 84°-87° C. 1R (KBr) 1600, 1450, 1290, 1145, 20 
1085 cm' 1 : l H NMR (CDC1 3 ) 8.4 (b, 1H), 8.0 (d, 2H), 7.8 
(d, 1H), 7.7 (s. 1H). 7.6-7.5 (m, 3H), 7.3 (s, 2H), 7.05 (b, 
1H), 6.75 (d, 1H).3.15 (re. 2H), 2.6 (111, 1H), 2.45 (s, 3H), 
2.4 (s, 1H), 2.2 (111, 1H), 2.0-0.5 (m, 4H); LRMS (TSP), 
ml/z 381, 165, 133,119. 



EXAMPLE 59 

(R>5-(2-Phenylsulfonylethyl)-3-(N- 
methylpyrTolidin-2-ylmethyl)- 1 H-indole 
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A stirred solution of (R)-5-(2-benzenesulfonylethenyl)-3- 
(N-methylpynolidin-2-ylmeihyl)-l H-indole (34.0 g) in 
acetone (200 mL) was treated with methanesulfonic acid (8. 
5871 g) then 5% palladium on carbon (50% wet) (34.0 g) 
added and the mixture exposed to hydrogen (50 psi) at 35 
ambient temperature. When conversion was judged to be 
complete the mixture was filtered (washing with acetone — 
85 mL — and mixed acetone/ water — 81 mL/4 mL). The 
combined filtrate and washings were diluted with water (800 
mL) and the pH adjusted (with stirring) to about 11 by 40 
addition of 40% aqueous sodium hydroxide. After granula- 
tion of the precipitate the solids were collected by filtration 
to give the title compound (25.08 g) as that produced in 
Example 32). 

We claim: 45 
1. A compound of the formula 
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wherein n is 0, 1, or 2; X is hydrogen, chlorine, bromine, or 
iodine; R, is hydrogen; R 2 is selected from hydrogen, 60 
halogen, cyano, — OR„, — (CH^— <C=0)NR 5 R 6 , 
l—{CH 2 ) m ~S0 2 NR 4 R 5 .}— (CH^-NR^C^OJR^ 
-(CH^-NR.SOjRa, -<Ch 7 ) m S{0) x R 8 , -<CH 2 ) CT - 
NR 7 (C=0)NR 3 R 6 , — (CH^-NR^C^CQOR,, and 
— CH=CH(CH 2 )^ l0 ; R 3 is hydrogen, C, to C 6 linear or 65 
branched alkyl; R, is selected from hydrogen, C, to C 6 alkyl, 
and aryl; R 3 and R 6 are independently selected from hydro- 




gen, Cj to C 6 alkyl, aryl, and C„ to C 3 alkyl-aryl or R 5 and 
R 6 taken together to form a 4, 5, or 6 membered ring; R 7 and 
R 8 are independently selected from hydrogen, C, to C 6 
alkyl, aryl, and C, to C 3 alkyl-aryl; Rj, is selected from 
hydrogen, C, to C 6 alkyl, aryl, and C, to alkyl-aryl; R, 0 
is selected from — (C=0)NR 5 R 6 and — S0 2 NR 3 R*, 
wherein R 5 and R 6 are defined as above, and 
— NR 7 (C=0)R 8 , — NR 7 S0 2 R 8 , —NR 7 (C=0)NR 3 R^, 
— S(0) jr R 8 and — NR 7 (C=0)OR 9 , wherein R 7 , R 8 , and R 9 
are as defined above; y is 0, 1, or 2; x is 1 or 2; m is 0, 1, 
2, or 3; and the above aryl groups and the ary! moieties of 
the above alkylaryl groups are independently selected from 
phenyl and substituted phenyl, wherein-said substituted phe- 
nyl may be substituted with one to three groups selected 
from C, to C 4 alkyl, halogen, hydroxy, cyano, carboxamido, 
nitro, and C, to C 4 alkoxy, with the proviso that when ^ is 
hydrogen or — OR 4 and R 4 is hydrogen, n is 0 or 1, or the 
pharmaceutically acceptable salts thereof. 

2. The R enantiomer of a compound according to claim 1. 

3. A compound according to claim 1 wherein R x is 
hydrogen; R 2 is — (CH 2 ) m — S0 2 R 8 , — (CH^— SOjRg, 
— (CH^— (C=0)NHR 3 , or — (CHJ^ NH(C=0)R 8 ; 
R 3 is hydrogen or methyl; and m, R 5 and R 8 are as defined 
in claim 1. 

4. A compound according to claim 1, said compound 
being selected from: 

(R)-5-memoxy-3-(N-memylpyrTolidin-2-ylmethyl)- 1 H-in- 
dole; 

(R)-5-bromo-3-(N-methylpyrrolidin-2-ylmethyl)- 1 H-indole 
(R)-5-(2-ethylsulfonylethyl)-3-(N-mcthylpyrrolidin-2-ylm- 

ethyD-l H-indole; 
t(R)-5-(2-meihylaminosulfonylethyl)-3-(N-mcthylpyrroli- 

din- 2-ylmethyl)-l H-indole; 
(R)-5-(mcthylaminosulfonylmethyl)-3-(pyrrolidin-2-ylm- 

ethyl)-! H-indole; 
(R)-5-(methylaminosulfonylmethyl)-3-(N-methylpyTToli- 

din-2-ylmethyl)-l H-indolc;] 
(R)-5-carboxamido-3-(N-methylpyrrolidin-2-y3meihyl)-lH- 

indole; 

(R)-5-(2-methylsulfonylelhyl)-3-(N-methylpyrrolidin-2-yl- 

methyl)- 3 H-indole; 
(R)-5-(2-methylsulfonamidoethyl)-3-(N-methylpynrolidin- 

2-ylmethyl)- 1 H-indole; 
(R)-5-(2-aminosulphonylethenyl)-3-(N-methylpyTTolidin-2- 

ylmelhyl)-! H-indole; 
[(R)-5-(2-aminosulphonylcthyl)-3-(N-methylpyrTolidin-2- 

ylmethyl)-l H-indole; 
(R)-5-(2-N,N-dimethylaminosulphonylethyl)-3-(N-meth- 

ylpyrrolidin- 2-yl methyl)- 1 H-indole;] 
(R)-5-(2-phenylsulphonylethyl)-3-(N-methylpyrrolidin-2- 

ylmethyl)-! H-indole hemisuccinate; 
(R)-5-(2-ethylsulphonylethyl)-3-(N-methylpyrTolidin-2-yl- 

methyl)-l H-indole hemisuccinate; 

(R)-5-(2-phenylsulphonylethyl)-3-(N-methylpyrrolidin-2- 

ylmethy 1)- 1 H-indole; 
(R)-5-(3-benzenecarbonylaminoprop- 1 -enyl)-3-(N-meth- 

ylpyrrolidin- 2-ylmethyl)-l H-indole; 
(R)-5-(2-(4-methylphenylsulphonyl)ethyl)-3-(N-methylpyr- 

rolidin- 2-ylmethyl)-l H-indole; 
(R)-5-(3-methylsulphonylaminopTop- 1 -enyl)-3-(N-meth- 

ylpyrrolidin- 2-ylmethyl)-l H-indole; 
(R)-5-(2-ethylsulphonylethyl)-3-(N-2-propylpyrrolidin-2- 

ylmethyl)-l H-indole; and 
(R)-5-(2-ethylsulphonylethyl)-3-(pyrrolidin-2-ylmeihyl> 

lH-indole[; and 

(R)-7-Bromo-5-(methylanunosulfonylrneihyl)-3-(N-raeth- 
ylpyrrolidin- 2-ylmethyl)- 1 H-indole]. 
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5. A pharmaceutical composition for treating a condition 
selected from hypertension, depression, anxiety, eating dis- 
orders, obesity, drug abuse, cluster headache, migraine, pain, 
and chronic paroxysmal hemicrania and headache associ- 
ated with vascular disorders comprising an amount of a 5 
compound according to claim 1 effective in treating such 
condition and a pharmaceutical^ acceptable carrier. 

6. A pharmaceutical composition for treating disorders 
arising from deficient serotonergic neurotransmission com- 
prising an amount of a compound according to claim 1 10 
effective in treating such a disorder and a pharmaceutical^ 
acceptable carrier. 

7. A method for treating a condition selected from hyper- 
tension, depression, anxiety, eating disorders, obesity, drug 
abuse, cluster headache, migraine, pain and chronic parox- 15 
ysmal hemicrania and headache associated with vascular 
disorders comprising administering to a mamma] requiring 
such treatment an amount of a compound according to claim 

1 effective in treating such condition. 

8. A method for treating disorders arising from deficient 20 
serotonergic neurotransmission comprising administering to 

a mammal requiring such treatment an amount of a com- 
pound according to claim 1 effective in treating such a 
disorder. 

9. The compound 5-(2-phenylsulphonylethyl>3-(N-me- 25 
thylpyrroHdin- 2-ylmethyl)-lH-indole or a pharmaceutical^ 
acceptable sail thereof. 

10. A compound according to claim 9, wherein the 
compound is (R)-5-(2-phenylsulphonylcthyl)-3-(N-meth- 
ylpyrrolidin- 2-ylmethyl)-lH -indole. 30 

11. A pharmaceutical composition for treating a condition 
selected from hypertension, depression, anxiety, eating dis- 
orders, obesity, drug abuse, cluster headache, migraine, pain, 
and chronic paroxysmal hemicrania and headache associ- 
ated with vascular disorders comprising an amount of a 35 
compound according to claim 9 effective in treating such 
condition and a pharmaceutical^ acceptable carrier. 

12. A pharmaceutical composition for treating disorders 
arising from deficient serotonergic neurotransmission com- 
prising an amount of a compound according to claim 9 40 
effective in treating such a disorder and a pharmaceutical^ 
acceptable carrier. 



13. A method for treating a condition selected from 
hypertension, depression, anxiety, eating disorders, obesity, 
drug abuse, cluster headache, migraine, pain and chronic 
paroxysmal hemicrania and headache associated with vas- 
cular disorders comprising administering to a mammal 
requiring such treatment an amount of a compound accord- 
ing to claim 9 effective in treating such condition. 

14. A method for treating disorders arising from deficient 
serotonergic neurotransmission comprising administering to 
a mammal requiring such treatment an amount of a com- 
pound according to claim 9 effective in treating such a 
disorder. 

15. A pharmaceutical composition for treating a condition 
selected from hypertension, depression, anxiety, eating dis- 
orders, obesity, drug abuse, cluster headache, migraine, pain, 
and chronic paroxysmal hemicrania and headache associ- 
ated with vascular disorders comprising an amount of a 
compound according to claim 10 effective in treating such 
condition and a pharmaceutical ly acceptable carrier. 

16. A pharmaceutical composition for treating disorders 
arising from deficient serotonergic neurotransmission com- 
prising an amount of a compound according to claim 10 
effective in treating such a disorder and a pharmaceutical^ 
acceptable carrier. 

17. A method for treating a condition selected from 
hypenension, depression, anxiety, eating disorders, obesity, 
drug abuse, cluster headache, migraine, pain and chronic 
paroxysmal hemicrania and headache associated with vas- 
cular disorders comprising administering to a mammal 
requiring such treatment an amount of a compound accord- 
ing to claim 10 effective in treating such condition. 

18. A method for treating disorders arising from deficient 
serotonergic neurotransmission comprising administering to 
a mammal requiring such treatment an amount of a com- 
pound according to claim 10 effective in treating such a 
disorder. 
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BRIEF DESCRIPTION OF REPRESENTATIVE SIGNIFICANT ACTIVITES DURING THE REGULATORY 

REVIEW PERIOD FOR 
RELPAX® (eletriptan hydrobromide) Tablets 



DATE 


ACTIVITY 


COMMENTS 


8-Dec-94 


Submission to FDA 


IND for Eletriptan Oral (IND-46,862); IB (version 4/94); New Protocol 
(#160-101); New Investigator; Manufacturing Information; Preclinical 
Reports 


19-Dec-94 


Submission to FDA 


Response to 16-Dec-94 request for additional copies of IB and Volume 1 


ll-Jan-95 


Correspondence from FDA 


Request for CMC data prior to Safety Review Meeting 


24-Jan-95 


Submission to FDA 


Response for additional manufacturing information on 10-Jan-95 


l-Mar-95 


Submission to FDA 


Response to 20-Jan-95 Clinical Hold; draft of Protocol #160-001 


31-Mar-95 


Correspondence from FDA 


Clinical Hold lifted 


4-Apr-95 


Submission to FDA 


Amended ICF dated 20-Mar-95 


14-Apr-95 


Submission to FDA 


New Protocol (# 160-00 IV New Investieaton Protocol Amendment (#160- 
101); Table 4 from initial IND submission 


3-May-95 


Submission to FDA 


Correct Version of ICF Dated 20-Apr-95 


18-May-95 


Submission to FDA 


Protocol Amendment (#160-001) 


13-Jul-95 


Submission to FDA 


Preclinical Report 


16-Aug-95 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigator; Revised FDA-1572 
Forms 


16-Nov-95 


Submission to FDA 


Protocol Amendment (#1 60- 1 0 1 ) 


l-Dec-95 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 


5-Apr-96 


Submission to FDA 


End of Phase II Meeting Request 


22-Apr-96 


Submission to FDA 


Response to request for copies of the End of Phase II Meeting request and 
Volume 1 of the initial IND submission 


24-Apr-96 


Submission to FDA 


Annual Progress Report 


9-May-96 


Submission to FDA 


Investigator's Brochure (Mar-96 version) 


21-May-96 


Correspondence from FDA 


End of Phase II Meeting Minutes 


7-Jun-96 


Submission to FDA 


20-May-96 End of Phase II Meeting Minutes 


28-Jun-96 


Submission to FDA 


Draft Protocols #160-002, -102, -108 


18-M-96 


Submission to FDA 


Response to 24-Anr-96 reauest for CMC information 


31-Jul-96 


Submission to FDA 


New Protocol (#160-102); New Investigator 


12-Aug-96 


Correspondence from FDA 


Comments on protocols #160-002 -102 and -108 


27-Aug-96 


Submission to FDA 


Documentation showine that Protocol #160-1 02 flO-Anr-Ofi wrQinnl hari nnt 
undergone modifications since the 28-Jun-96 submission 


27-Aug-96 


Submission to FDA 


End of Phase II CMC Meetine Reauest 


10-Sep-96 


Submission to FDA 


Monthlv Report (21 CFR 312 30V New Investieators 


16-Sep-96 


Submission to FDA 


New Protocol (#160-002); New Investigator 


19-Seo-96 


Corresnondence from FDA 


Reciuests and cnmmpnt^ r^crarHinp C^AC* 


3-Oct-96 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
Forms 


18-Oct-96 


Submission to FDA 


End of Phase II CMC Pre-meetinf* narkflap 


21-Oct-96 


Submission to FDA 


New Protocol #160-108 


l-Nov-96 


Submission to FDA 


Request for Meeting 


l-Nov-96 


Submission to FDA 


Additional desk copies of the l-Nov-96 Meeting request 


8-Nov-96 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
Forms; Manufacturing Information 


1 l-Nov-96 


Submission to FDA 


Manufacturing Information; Summary of modifications to Protocol #160- 
108 


14-Nov-96 


Submission to FDA 


New Protocol (#160-003); New Investigator 


20-Nov-96 


Submission to FDA 


Protocol Amendment (#160-002); New Investigators 
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BRIEF DESCRIPTION OF REPRESENTATIVE SIGNIFICANT ACTIVITES DURING THE REGULATORY 

REVIEW PERIOD FOR 
RELPAX® (eletriptan bydrobromide) Tablets 



DATE 


ACTIVITY 


COMMENTS 


26-Nov-96 


Submission to FDA 


Monthly Report (21 CFR 3 12 30V New Investigators* Revised FDA-1 S7? 
Forms; Manufacturing Information 


13-Dec-96 


Correspondence from FDA 


CMC End of Phase II Meeting minutes 


13-Dec-96 


Submission to FDA 


New Protocol (#160-104); New Investigators 


8-Jan-97 


Submission to FDA 


Monthly Report (21 CFR 3 12.30); New Investigators 


27-Jan-97 


Submission to FDA 


New Protocol (#160-004); New Investigator 


28-Jan-97 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
Form 


31-Jan-97 


Correspondence from FDA 


Comments regarding revised End of Phase II CMC Meeting minutes 


13-Feb-97 


Submission to FDA 


New Protocol (#160-103); New Investigators 


28-Feb-97 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 


5-Mar-97 


Submission to FDA 


Meeting Request; Draft Protocol (#160-105) 


6-Mar-97 


Submission to FDA 


End Of Phase II CMC Final Meeting minutes 


24-Mar-97 


Correspondence from FDA 


Comments on draft protocols 


24-Mar-97 


Submission to FDA 


Monthly Report (21 CFR 312.30V New Investigators- Revised FDA-1572 
Forms 


l-Apr-97 


Correspondence from FDA 


Comments on Protocol #160-105 


28-Apr-97 


Correspondence from FDA 


Comments on Protocol #160-103 


28-Apr-97 


Submission to FDA 


Safety Report 


28-Apr-97 


Submission to FDA 


Monthly Report (21 CFR 312 30V New Investieator Revised FDA-1572 
Forms 


30-Apr-97 


Submission to FDA 


New Protocol (#160-105); New Investigators 


9-May-97 


Submission to FDA 


Annual Progress Report 


22-May-97 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 


6-Jun-97 


Submission to FDA 


Monthly ReDOrt (21 CFR 312 30V New Investigators 


19-Jun-97 


Submission to FDA 


Protocol Amendments (#160-002 and -108i 


l-Jul-97 


Submission to FDA 


Monthlv Ret)Ort (21 CFR 312 30V New Investigator*; ■ Revised FDA-1 S79 
Forms 


14-Jul-97 


Submission to FDA 


Protocol Amendment (#160-108) 


22-Jul-97 


Submission to FDA 


Monthlv Renort (21 CFR 312 30V New Investigators 


5-Aug-97 


Submission to FDA 


Investigator's Brochure (Jul-97 version) 


28-Aug-97 


Submission to FDA 


Forms 


17-Sep-97 


Submission to FDA 


Pre-CANDA Meetine Reauest 


18-Sep-97 


Submission to FDA 


Pre-NDA Meeting Request 


3-Oct-97 


Submission to FDA 


Monthlv Renort (21 PFR 119 IftV Npw Tnvpctiontrn» Pptncp^ VTiA 1 

Forms 


10-Oct-97 [ 


Submission to FDA 


Safetv Renort 


4-Nov-97 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
Forms 


25-Nov-97 


Submission to FDA 


Safety Report follow-up from 10-Oct-97 


10-Dec-97 


Submission to FDA 


Protocol Amendment (#160-104) 


19-Dec-97 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
Forms 


31-Dec-97 


Submission to FDA 


Pre-NDA Meeting package 


14-Jan-98 


Submission to FDA 


Pre-CANDA Meeting Minutes 


20-Jan-98 


Submission to FDA 


Response to 24-Mar-97 statistical comments on the Meta-Analysis Protocol 
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BRIEF DESCRIPTION OF REPRESENTATIVE SIGNIFICANT ACTIVITES DURING THE REGULATORY 

REVIEW PERIOD FOR 
RELPAX® (eletriptan hydrobromide) Tablets 



DATE 


,1(77177)' 


COMMENTS S 






and Protocol #160-104 


5-Feb-98 


Submission to FDA 


IND Safety Report 


24-Feb-98 


Submission to FDA 


Pre-NDA Meeting Minutes 


24-Feb-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigator; Revised FDA-1572 
Forms 


17-Mar-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigator; Revised FDA-1572 
Forms 


10-Apr-98 


Submission to FDA 


Protocol Amendment (#160-108) 


5-May-98 


Submission to FDA 


Annual Progress Report 


29-May-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Forms 


02-Jun-98 


Correspondence from FDA 


User Fee ID Assignment 


15-Jun-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Forms 


19-Jun-98 


Submission to FDA 


Pre-NDA CMC Meeting Package 


22-Jun-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Forms 


10-Jul-98 


Submission to FDA 


Preclinical Information 


13-Jul-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Form 


31-Jul-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Forms 


10-Aug-98 


Submission to FDA 


Pre-NDA CMC Meeting minutes 


27-Aug-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Form 


31-Aug-98 


Submission to FDA 


Preclinical Study Report 


l-Oct-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Forms 


7-Oct-98 


Submission to FDA 


Eletriptan trademark submission (RELPAX IM ) 


13-Oct-98 


Submission to FDA 


Preclinical Study Reports 


19-Oct-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Forms 


26-Oct-98 


Submission to FDA 


Proposed pediatric study request 


27-Oct-98 


Submission to FDA 


Original NDA 21-016 for RELPAX™ Tablets 


27-Oct-98 


Correspondence from FDA 


Receipt of NDA 21-016 


10-Nov-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Forms; 
Manufacturing Information 


25-Nov-98 


Submission to FDA 


Manufacturing Information 


8-Dec-98 


Correspondence from FDA 


Toxicology query 


17-Dec-98 


Submission to FDA 


Response to toxicology query on 8-Dec-98 


21-Dec-98 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Forms 


21-Jan-99 


Submission to FDA 


Response to request for clinical pharmacology data 


29-Jan-99 


Submission to FDA 


New Protocol (#A1601007); New Investigators 


2-Feb-99 


Correspondence from FDA 


Toxicology query 


8-Feb-99 


Submission to FDA 


Response to toxicology query on 2-Feb-99 


18-Feb-99 


Correspondence from FDA 


Toxicology query 


18-Feb-99 


Submission to FDA 


Investigator's Brochure (Nov-98 version) 


22-Feb-99 


Submission to FDA 


Four-Month Safety Update 


25-Feb-99 


Submission to FDA 


Response to toxicology query on 18-Feb-99 


5-Mar-99 


Correspondence from FDA 


Agreement with toxicology proposal 


26-Mar-99 


Correspondence from FDA 


Request for data sets and additional pharmacokinetic information 


26-Mar-99 


Submission to FDA 


Desk copies of preclinical reports 


31-Mar-99 


Submission to FDA 


Data sets requested on 26-Mar-99 


l-Apr-99 


Correspondence from FDA 


Clinical query 


7-Apr-99 


Submission to FDA 


Annual Progress Report 
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BRIEF DESCRIPTION OF REPRESENTATIVE SIGNIFICANT ACTIVITES DURING THE REGULATORY 

REVIEW PERIOD FOR 
RELPAX® (eletriptan hydrobromide) Tablets 



DATE 


ACTIVITY 


COMMENTS ~~j 


8-Apr-99 


Submission to FDA 


Resnonse to reauest for additional nharmacokinetic information on 9 It-Mar. 

iwj^uj ijv iv ivvjuvoi iui auuj nvncii ljucii liiuwiviiivllv llllvnii&ixvil Kill ivj.cu ~ 

99 


8-Apr-99 


Submission to FDA 


ResDonse to clinical ouerv on l-Anr-99 

iwuuviiMv »w villi! vUl vi Uvl 7 wii -1 z lui yy 


20-Aor-99 


Submission to FDA 


English translation of a Jaoanese case reoort form submitted in the nritrinal 

iOll UUllOlUllUll \JL U ifUl/UIlWlJV VltdV ivuuu 1 kit ill OUUlllKlVU 111 1.1 IW \Jl 1 EL ll l(\ I 

NDA 


27-Apr-99 


Submission to FDA 


Additional product stability information 


4-May-99 


Correspondence from FDA 


Request for US AN approval letter 


5-May-99 


Submission to FDA 


Monthly Report (21 CFR 312.30V Revised FDA-1572 Forms 


17-May-99 


Correspondence from FDA 


CMC query 


17-May-99 


Submission to FDA 


Resoonse to reauest on 4-Mav-99 

i\vwL/viJiJv ft V/ 1 VVJUvy V VII T 1TIU T *r ^ 


26-May-99 


Correspondence from FDA 


Reauest for desk conies 


26-May-99 


Correspondence from FDA 


Toxicoloev auerv 


26-May-99 


Correspondence from FDA 


Reouest for investigator documentation 

W Vt %*A V W V Iwl III T VUliwUlVI UvWUlllVUIUUvll 


27-May-99 


Submission to FDA 


Resoonse to CMC auerv on 17-Mav-99 


27-Mav-99 


Submission to FDA 


Resoonse to reauest on 26-Mav-99 


2-Jun-99 


Corresoondence from FDA 


Toxicoloev auerv 


3-Jun-99 


Correspondence from FDA 


CMC query 


3-Jun-99 


Submission to FDA 


Response to toxicology query on 26-May-99 


3-Jun-99 


Submission to FDA 


Investigator documentation reauested on 26-Mav-99 


9-Jun-99 


Corresoondence from FDA 


CMC auerv 


ll-Jun-99 


Submission to FDA 


Response to 2-Jun-99 toxicology query 


15-Jun-99 


Submission to FDA 

^ W villlwUiVil W A ASA ft. 


Draft oreclinical reoorts 

*yi pi vviiiiiviii i vL/vi i-fcj 


17-Jun-99 


Submission to FDA 

k/MI/llll^/UlVll V*/ * ±^ A »► 


Resoonse to CMC auerv On 9-Jun-99 

l\VwL/Vl|kiV W VlvlV VI VI VI T vl| -X «# VIII ^ ^ 


23-Jun-99 


Submission to FDA 


Resoonse to CMC auerv on 3-Jun-99 


25-Jun-99 


Submission to FDA 


Final toxicoloov reoorts 

A. 111U1 tv/Vl W1V ivpvl W 


22-Jul-99 


Submission to FDA 

1*1/1 J M004V4I J. */I *• 


Prooosed Labeling 

A A UL/UOVU Ultl/vllllg 


26-Jul-99 


Submission to FDA 

k^l4l/llllMWlVl| VW *— ' ■*- ft- 


Prooosed Labeling 


29-Jul-99 


Submission to FDA 


Additional clinical nharmacologv data 

* ».V»V»* fc*W*AM* V11111VU1 Uillll I11H VVlVg Y UUVU 


3-Sep-99 


Submission to FDA 


Draft Protocol #A 160 1045 


23-Sep-99 


Corresoondence from FDA 


Toxicolotrv ouerv 

Jl UAlVVIVgJ UUvl J 


27-Sep-99 


Submission to FDA 


Monthlv Reoort f21 CFR 312 30V Revised FDA-1572 Forms 


13-Oct-99 


Submission to FDA 


Resnonse to toxicoloev ouerv on 23-Sen-QQ 


15-Oct-99 


Submission to FDA 


NDA maior clinical ampndmpnt 

A ^ X-/1V IllwJV/1 will UvUl OlllWllUlll^lll 


25-Oct-99 


Submission to FDA 

L/UL/liilOOlVll Iw X i/A 


Rpsnonsp to nnprv reanrdino Prntnnnl 1^010^^ 


27-Oct-99 


Corresnondence from FDA 

wvl 1 vOjJvilUviiv v X1V111 X ±y*\ 


Annrovable T etter 


29-Oct-99 


Submission tn FDA 

kJUVllUOOJ Vil IU x L/n 


Monthlv Renort ^21 CFR ^1? ^0V Rpvispd FDA-1S7? Fnrm<5 


l-Nov-99 


Submission to FDA 


Resnonse to 27-Oct-99 Annrovahlp T etter 


8-Nov-99 


Submission to FDA 


Resnonse to toxicoloov nnerv on 97-Oct-OQ 

iVWOL/v/UOw IV/ lUAlvUlvgV UUvl V VI 1 L / Vvl 7 7 


15-Nov-99 


Submission to FDA 


Manufacturing Information 


22-Nov-99 


Submission to FDA 


New Protocol (#A1601046); New Investigator 


24-Nov-99 


Submission to FDA 


Response to toxicology query on 18 and 20-Jul-99 


30-Nov-99 


Submission to FDA 


New Protocol (#A 160 1027); New Investigator 


14-Dec-99 


Submission to FDA 


Investigator's Brochure Addendum to Nov-98 version 


16-Dec-99 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 


22-Dec-99 


Submission to FDA 


4-Jan-00 Pre-meeting Package 


17-Jan-00 


Submission to FDA 


4-Jan-00 Meeting minutes 


31-Jan-00 


Submission to FDA 


Labeling Meeting request 



Page 4 
Version 23JAN03 



BRIEF DESCRIPTION OF REPRESENTATIVE SIGNIFICANT ACnvITES DURING THE REGULATORY 

REVIEW PERIOD FOR 
RELPAX® (eletriptan hydrobromide) Tablets 



DATE 


AcmriY 


COMMENTS i 


ll-Feb-00 


Submission to FDA 


Response to toxicology query on 27-Oct-99 


22-Mar-00 


Submission to FDA 


Monthly Report (21 CFR 3 12.30); New Investigators 


29-Mar-00 


Submission to FDA 


Monthly Report (21 CFR 312.30); Protocol Amendments (#A1601007, 
-1027, -1046); New Investigators; Revised FDA-1572 Forms 


28-Apr-00 


Submission to FDA 


Design and dose selection of Protocol #A 160 1048 


9-May-00 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigator 


23-May-00 


Submission to FDA 


Annual Progress Report 


12-Jun-00 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Form 


31-Jul-00 


Submission to FDA 


New Protocol and Protocol Amendment for #A1601048 


3-Aug-00 


Submission to FDA 


Manufacturing Information 


9-Aug-00 


Submission to FDA 


Clinical Pharmacology information 


31-Aug-00 


Submission to FDA 


Monthly Report (21 CFR 312 30V New Investieators 


14-Sep-OO 


CorresDondence from FDA 


Comments on Protocol #A 160 1048 


15-Sep-00 


Submission to FDA 


Correction to l-Jun-00 submission 


26-Sep-00 


Submission to FDA 


Updated patent information 


5-Oct-OO 


Submission to FDA 


Desk copies of the Approvable Letter response 


6-Oct-00 


Submission to FDA 


Monthly Report f21 CFR 312.30)* New Investieators* Revised FDA-1572 
Forms; Manufacturing Information 


13-Oct-OO 


Submission to FDA 


Minutes from the 7-Sep-00 teleconference; Final Study Report for 
A1601058 


19-Oct-00 


Submission to FDA 


Response to clinical request on 7-Sep-00 


24-Oct-00 


Submission to FDA 


Electronic version of the Final Study Report for A 160 105 8 


25-Oct-00 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 


31-Oct-00 


Correspondence from FDA 


Information for the l-Nov-00 teleconference 


15-Nov-OO 


Submission to FDA 


Monthly Report (21 CFR 3 12.30); New Investigators 


l-Dec-00 


Correspondence from FDA 


Approvable Letter and Labeling 


5-Dec-OO 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 


7-Dec-00 


Submission to FDA 


Final Study Report for A1601059 


8-Dec-00 


Submission to FDA 


Response to request for information on Protocol #A 160 1048 


1 l-Dec-00 


Submission to FDA 


Response to l-Dec-00 Approvable Letter 


2 l-Dec-00 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 


22-Dec-00 


Submission to FDA 


New Protocol (#A1601069); New Investigator 


3-Jan-01 


Submission to FDA 


New Protocol C#A 160 1034V New Investigator 


22-Jan-01 


Submission to FDA 


Investigator's Brochure fJan 2001 version! 


26-Jan-01 


Submission to FDA 


Draft Protocol #A1601072 


29-Jan-01 

W ^ J Mil V X 


Corresnondence from FDA 


Pronosed nediatric studv renuest denial 


2-Feb-01 


Submission to FDA 


Monthlv Renort ^21 CFR 312 10V Protocol Amendment f#A 1601 014V Npw 
Investigators* Revised FDA-1572 Forms 


16-Feb-01 


Submission to FDA 


27-Feb-01 Meeting information 


16-Feb-01 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Manufacturing 
Information; Preclinical Report 


26-Feb-01 


Correspondence from FDA 


Clinical request 


2-Mar-01 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
Forms 


8-Mar-01 


Correspondence from FDA 


Comments from the 27-Feb-01 meeting 


19-Mar-01 


Submission to FDA 


Response to 26-Feb-01 request 


27-Mar-01 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
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BRIEF DESCRIPTION OF REPRESENTATIVE SIGNIFICANT ACnVITES DURING THE REGULATORY 

REVIEW PERIOD FOR 
RELPAX® (eletriptan hydrobromide) Tablets 



DATE 


ACTIVITY 


COMMENTS 






Forms 


9-Apr-01 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 


ll-Apr-01 


Submission to FDA 


New END for Intravenous formulation 


26-Apr-01 


Submission to FDA 


Monthlv Renort (21 CFR 312 30V New Invents patois* Revised FDA-1 
Form 


16-May-0l 


Submission to FDA 


Monthly Reoort (21 CFR 312.30V New Investigators- Revised FDA-1 572 
Forms 


31-May-01 


Submission to FDA 


Annual Report 


4-Jun-01 


Correspondence from FDA 


27-Feb-01 Meeting minutes 


5-Jul-01 


Submission to FDA 


Monthly Report (21 CFR 312.30); Revised FDA-1572 Forms 


22-Aug-01 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigator; Revised FDA-1572 
Forms 


25-Sep-01 


Submission to FDA 


Proposed pediatric study request 


ll-Oct-01 


Correspondence from FDA 


Request for desk copies 


12-Oct-01 


Submission to FDA 


Desk conies reauested on 1 1 -Oct-0 1 


22-Oct-01 


Submission to FDA 


Preclinical Reports 


26-Oct-01 


Submission to FDA 


Additional desk conv reoue^ted on 1 1-Oet-01 


31-Oct-01 


Submission to FDA 


Final Safetv IJndate Prono<?a1 


2-Jan-02 


Correspondence from FDA 


Proposed pediatric study request denial 


25-Feb-02 


Suhmi^ion to FT) A 


Monthlv Renort (1\ PFR ^19 IflV New Prntnrnl f#A16ftinR0Y 1\J*>u/ 
Investigators* Revised FDA-1 Forms* Mannfflrtnrina TnfArmntinn 


3-Anr-02 


Submission to FDA 


Monthlv Renort C21 CFR 312 30V Protocol Amendment (#A 1601 080V Npw 
Investigator 


26-Apr-02 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
Forms 


15-May-02 


Submission to FDA 


Pre -N DA Resubmission Meeting reauest 


17-May-02 


Submission to FDA 


Monthlv Renort (2\ CFR 312 30V Protocol Amendment (#A 160 1080V New 
Investigators 


20-May-02 


Submission to FDA 


Annual Report 


24-May-02 


Submission to FDA 


Import Notification 


12-Jun-02 


Submission to FDA 


Investigator's Brochure (May-02 version) 


21-Jun-02 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
Forms 


27-Jun-02 


Submission to FDA 


Resubmission — ComDlete Resnonse to Annrovahle I etter 


27-Jun-02 


Submission to FDA 


29-Mav-02 Meetine minutes 


15-Jul-02 


Submission to FDA 


Correction to Studv Renort #309 


25-Jul-02 


Submission to FDA 


Monthlv Renort (21 CFR 312 30V New Investigator 


9-Aug-02 


Submission to FDA 


New Protocol fAl 60 1087V New Investigator 


14-Aug-02 


Submission to FDA 


Monthly Report (21 CFR 3 12.30); New Investigators 


1 l-Sep-02 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators; Revised FDA-1572 
Forms 


20-Sep-02 i 


Submission to FDA 


IND Safety Report 


25-Sep-02 


Correspondence from FDA 


Complete Response to Action Letter; User Fee Goal Date 28-Dec-02 


27-Sep-02 


Submission to FDA 


Four-Month Safety Update 


2-Oct-02 


Submission to FDA 


Follow-up IND Safety Report 


1 l-Oct-02 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 


18-Oct-02 


Correspondence from FDA 


Clinical Trials Data Bank information 
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briSf%escription of representative significant activites during the regulatory 

review period for 

RELPAX® (eletriptan hydrobromide) Tablets 



DATE 


ACTIVITY 


COMMENTS 


18-Oct-02 


Correspondence from FDA 


Clinical query 


21-Oct-02 


Correspondence from FDA 


Clinical pharmacology query 


28-Oct-02 


Correspondence from FDA 


Clinical query 


29-Oct-02 


Submission to FDA 


Response to clinical query on 18-Oct-02 


30-Oct-02 


Submission to FDA 


Response to clinical query on 28-Oct-02 


7-Nov-02 


Submission to FDA 


Response to clinical pharmacology query on 21-Oct-02 


18-Nov-02 


Correspondence from FDA 


Clinical and clinical pharmacology queries 


20-Nov-02 


Submission to FDA 


Response to clinical query on 1 8-Nov-02 


27-Nov-02 


Submission to FDA 


Response to clinical pharmacology query on 18-Nov-02 


6-Dec-02 


Submission to FDA 


NDA Transfer Notification 


6-Dec-02 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigator; Revised FDA-1572 
Forms 


9-Dec-02 


Submission to FDA 


IND Transfer Notification 


9-Dec-02 


Submission to FDA 


Additional information regarding the NDA Transfer Notification 


12-Dec-02 


Correspondence from FDA 


Clinical query 


16-Dec-02 


Submission to FDA 


Rescinding of IND Transfer Notification 


17-Dec-02 


Submission to FDA 


Response to clinical query on 12-Dec-02 


18-Dec-02 


Submission to FDA 


New Protocol (#A1601092) 


26-Dec-02 


Correspondence from FDA 


Approval Letter and Labeling 


30-Dec-02 


Submission to FDA 


Proposed Labeling 


8-Jan-03 


Submission to FDA 


Investigator's Brochure (Dec-02 version) 


10-Jan-03 


Submission to FDA 


Monthly Report (21 CFR 312.30); New Investigators 
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